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Effect of Thiodiamin'e on* Vibrio CholeRiV 
in vitro 


THE EFFECT OF THIODIAMINE ON VIBRIO CHOLERA 
AND OTHER PATHOGENIC ORGANISMS 

S. C. LAHIRI, M.D., 

Department oj Medicine 

AND 

S. K. DUTTA, M.E., 

Department oj Pathology, 

Calcutta Xational .Medical Institute 
Chiltarnnjan Hospitals, Caleutta. 

From tlic Imrk of Cral.xva Ro.xburgliii (Ilciig. 
Syji.Tl'aniti) a faintly cream-coloured, light, crystal- 
line .•^lilislancc has been isolated by T. S. Chaltcrjcc. 
Its melting point has been found to lie Id4'’C — 'IdS'C 
with empirical formula Cir.FIicN;S. It is insolu- 
ble in water but soluble in ether. On hydro- 
ly.Ms it yields two molecules of primary aminps. 
As there arc two primary amine molecules with 
a Milpluir .atom iti this comirtund it i? being called 
'J'iiinfii.-imitif, It In', beett found that the same com- 
[>'iind (‘amc melting point, attd the satttc pliy.sical 
titid cb'-.mical charaett iFtic‘, so far ohsen'cd ) may also 
be i'-obatfd Irnm the bark of Moringa ptcrygosjwnna 
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This was studied separately on both the Ogawa 
and. Jnaba strains of V. cholcrac. 

Method— \ mg., y, mg., Va ^nd Vio 
respectively of thiodiamine were added to 10 c.c. of 
alkali-peptone media in different test tubes. As the 
drug is insoluble in water it had to be suspended with 
small quantity of gum acacia. These tubes containing 
alkali-peptone and thiodiamine were autocl.a^'cd. Inocu- 
lation was made with appro.ximately I million organisms 
per 10 c.c. media, from 24 hours’ subculture. One 
series of tubes were inoculated with Ogawa strain and 
another series with Inaba. Controls were kept with 
alk.ali-peptone media with gum acacia without thiodi- 
aminc. The pH of the media was S. 

Observations and jurlher procedure — First 
observation was made after 24 hours with examina- 
tion under the mieroscope of inoculated liquids for 
liactcria with characteristic motility. Thereafter a 
loopful from each of these lubes was used to inoculate 
•alkaline agar media tubes (pH S) and tiic latter were 
incnb.atcd for -kS hours, ob‘-crvntion being made every 
24 hours. 

In al.akali'pcptonc media dinicidtics were cncotmt- 
rred in keeping the drug suspended in unifo.-m <iistri- 
bntion throughout the media in':pitc of gum acacia, and 
after 24 hours it was found tli.at in all the tubes umst 
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Table II— Showing Diets used in South India (Before Rationing) 
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parts of tire sloniacli. The mucous mcmhmuc in these 
sites is fixed and tied down and thc.se ar,eas are also 
directly .subjected to the main stream of tlie food 
passage (the Magenstrasse). The.se areas also show 
a greater amount of lymph follicle.s under their muco.sn 
where infective cnboli or bacterial and nonhactcrial 
toxins may produce localised areas of iscluemia which 
may break down under the stress of local trauma to 
mucosa and lead to ulceration. The gastro-heptic 
omentum directed downwards and forwards carries in 
its two lateral jwrtions between its two leaves the 
main blood vessels which supply this area. These frvo 
ends of the omenta hecomc tense and .stretched in cer- 
tain positions of the body. In people with a B-shaped 
steer-horn .stomach the hepatoduodenal ligament wlicn 
stretched compresses the blood vessels in it and pro- 
duces relative ischa;mia of the parts supplied by it; 
the first inch of the first part of the duodenum is 
mainly stipplied by the supraduodenal branch of the 
gastroduodenal artery — an end-artery and hence this is 
the frequent scat of an ulcer in ])cr.sons of this diathe.sis, 
7'ic.. vigorous intellectual emotional males whereas 5u 
persons with a hyposlhcnic .stomach the incisura is the 
most dependant jX)rtion and the vessels in this part of 
the omentum are more likely to be compressed and so 
the area of ischremia is at this site. This is what is 
present in gastric ulcers usually of women and listless 
feeble males in poor health who arc usually subjects 
of these ulcers. Many patients have an obvious focal 
infection from which either the orgaui.sms or their 
toxins circulating in the blood stream may be respon- 
sible for the production of the initial lesion in a pre- 
disposed person. Rosenow and Wilkie have isolated 
special strains of streptococci of low grade virulence 
from the appendix and gall bladder more or less iden- 
tical with those present in the ulcers. Whatever may 
be the truth, it is certain that at least some cases of 
ulcers are benefited by attention to these septic foci. 
Tile ulcer Iiavitig started shows a great tendency to 
hecomc chronic, spread and infiltrate and become 
adherent to surrounding tissues, c.g., the pancreas, the 
omenta, the gall bladder and sometimes the liver also. 
While ulcers in the duodenum occur with equal fre- 
quency in the anterior and posterior surfaces, gastric 
ulcers tend to spread more posteriorly and burrow 
into the pancreas. Such ulcers invariably form dense 
perigastric adhesions into the underlying pancreas and 
grossly interfere with its motility and secretion. These 
gastric ulcers more often are associated with varying 
degrees of gastritis and hence the acidity in these eases 
is not marked as distinguished from duodenal ulcers. 
The ratio of gastric to duodenal ulcers variously quoted 
as from one to eight, one to ten, one to twelve, etc., 
is one to eighteen in my own scries of eases. Anterior 
ulcers of tlie duodenum more often perforate while 
posterior ones both in the duodenum and the stomach 
■ show a tendenc}' to penetrate and erode blood vessels. 
These posterior ulcers are those which give rise ■ to 
serious hemorrhage. The occurrence of gastritis in 
peptic ulcer cases is a subject of great controvensy. 
While Plurst and others consider that gastritis super- 
venes on an ulcer when it has become chronic, certain 
American and continental authors claim that an antra! 
gastritis is a precursor to ulcer. The supervening of 


malignancy on a chronic gastric ulcer i.s often consi- 
dered to he a very probable change and hence the 
demand for a more dra.sfrc removal of stomach in casc.s 
of ulcer. Malignancy, however, i.s very rare in our 
cases. The (rnn.sition of a simple ulcer to n canter, 
however, is a jwtcntial danger and p.articularlv so in 
pyloric ulcers. T shall meutiou only two special com- 
plications, T’/r., severe bleeding and fwrforation. 
Bleeding may he trivial hut very often it is a .slow 
leak for a long_ time, enougli to produce marked 
an.Tjnia. Wlicn it is profu.se and sudden, it is alarming 
htjt verj' rarely docs death occur from such severe 
hicediug. It i.s often intermittent and appears to res- 
pond to con.'crvalive measures. Perforation, how- 
ever. is getting more and more frequent. It comes on 
.suddenly making a very dramatic entrance. 

Di.vg,vo.sis 

The diagnosis of tilccr is .simple if a good history 
i.s obtained. Tlie majority of our jntients give a good 
history, while a few cither from ignorance or from the 
nature of the complications, -prc.sent .symf)toms which 
often lead to confusion. Pain, the chief .symptom 
occurring with clocklikc regularity at a stated interval 
after meals, coming on iti regular attacks and passing 
oft showing characteristic remissions is unmistakahle. 
If the regular .sequence of food-rclicf-pain or food- 
pain-rclicf he obtained the diagnosis is easy. In duo- 
denal ulcer, the pain comes on .some hours after food 
whereas itt gastric ulcers the pain ocairs earlier. 
Hunger pain may also occur in other conditions be-sides 
jK'plic ulcer but wlicn it is accomjianied by relief after 
food and an excellent appetite, it is indicative of duo- 
denal ulcer. Vomiting is very rare in uncomplicated 
duodenal ulcer. Appetite and nuirition are usually 
good unless pyloric stenosis sets in, when there will be 
loss of weight, increased vomiting and anorexia. 
Attacks of dyspeptic .pain eacli lasting a few days or 
weeks is more constant and clearly defined in duodenal 
than. gastric ulcer and it is present only in the early 
stage of chronic peptic ulcer. The complete disappear- 
ance of pain after severe hrematcmcsi.s or nielrena is an 
interesting feature in ])cptic ulcer. The commonest 
cause of severe hrematemesis is clironic ulctr. Mclrena 
on the other hand is more frequent in duodenal ulcer. 
Waterhrash is frequent in chronic duodenal ulcer. 
There may be an area of tenderness which in duodenal 
nicer is on the outer border of the right rectus muscle 
hut nearer the middle line or even a little to the left 
in cases of ulcers in the lesser curi'aturc. Occasionally 
.a ])alj)ahlc tiiinonr may he present if the patient is very 
thin and has a flaccid abdominal wall. It is tender 
and usually docs not move on respiration. The tumour 
of cancer is less tender.- With dilatation of the stomach 
and stenosis of the pylorus, epigastric distention, visi- 
ble peristalsis and succusion splash may be seen. Palor 
and anaemia indicate bleeding. 

Occasionally, however, there may be difficulty in 
diagnosis. Classical sj'mptoms may not be preseiit. 
Carcinoma of the oesophagus, chronic gastritis or duo- 
denitis, or liiatus hernia, duodenal stasis or duodenal 
diverticulum may be difficult to differentiate. Pul- 
monary hiberculosis, diseases of the kidney and urinary 
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wall of the stomach in its middle and adherent to the 
stomach bed. In performing a gastrcctom}’, the duo- 
denum is always divided if possiWc distal to the ulcer; 
in a small percentage of cases if the ulcer is inaccessible 
from inflammator}- cedcnia or being placed too far to 
the right and behind, the ulcer is e.xcluded but still 
the duodenum is divided distal to the pylorus and all 
that part of the stomach from Keith's nodal point 
to the pylorp'dtiodcnal junction is removed. The 
technical dinficulties of this operation have been over- 
come and now in our team, even my junior assistants 
have acquired sufficient surgical experience in this 
procedure. Tlic mortality from gastroenterostomy 
operations is about 2 per cent whereas the mortality 
for gastrectomy for simple duodenal ulcers has been 
alwut 4 per cent. When complications are present or 
other associated lesions, c.g., gallstones, liver damage 
or big gastric ulcers tlic mortality has been higher. 
During these operations in very dehydrated and weak 
patients towards the close of the through and through 
liacmostatic catgut suture of the anastomosis I feed the 
patient through a catheter passed through the stoma 
into the distal loop of the jejunum, with 4 oz. of 
protein Iwdrolysatc solution if available and if not 
with JO oz. of an egg and milk mixture, I have 
found the convalescence much smoother when they 
are fed. For anastomotic ulcers, partial gastrectomy 
with resection of the stoma is carried out. I have 
found the use of the opening in the jejunum for the 
new anastomosis to be preferable to making a fresh 
opening olwer down; this saves some time and carries 
much less shock. 

Operations for peptic ulcers with bleeding — After 
one or more transfusions to get the hremoglobin to 
above 50 per cent I take the earliest opportunity to 
operate. A simple gastroenterostomy is done with 
ligature of as many vessels as is possible near the 
pyloric' end particularly in the lesser cuiwature. In 
a few of ni}'' early cases, while \\'aiting for a little 
more improvement in the blood picture, a fresh bout 
of bleeding put the patient back and so I now 
advise early operation. I have never been able to be 
sure about and spot the source of the bleeding during 
the operation. I have had no opportunity to perform 
gastrectomy in these cases as most of these cases were 
desperate and were such poor surgical risk's that I 
was afraid to take chances. 

The routine anaesthesia for these operations is 
spinal using light percaine given in the recumbent 
position; patients whose blood pressure (systolic) is 
below 100 or who show a bad risk computed accord- 
ing to Kampton index are done under local anaisthesia. 
Difficulties during the closure of the abdominal wall 
have often been experienced, particularly in cases 
operated under local anssthesia; the use of curare in 
these cases has been very helpful. 

I have not had so far an opportunity to assess 
the role of vagotomy in the treatment of peptic ulcer; 
a few cases have been tackled by my colleagues in 
Madras General Hospital but the results have not been 


very encouraging. Frohi all accounts in the literature, 
I feel that the results of vagotomy arc inconstant, 
variable and to some extent unpredictable. It would 
appear to be indicated mainly in the treatment of 
anastomotic ulcers: it may probably be of some use 
in non-stcno.sing duodenal ulcers w’ith high acid and 
intractable pain. Only after several years of observa- 
tions will it be possible to evaluate the results of 
r-agotomy. 

Postoperative eomplicalions — Since the routine 
use of sulpha drugs or jieniciliin during the two or 
three days following operation and administration of 
oxygen, the incidence of chest complications has con- 
siderably lessened, Postojicrativc blood vomiting is 
very rare. Tiie routine use of a Ryle’s tube and 
gastric suction for 4S hours after operation has to a 
great exent done away with troublesome bile vomiting. 
With stiction, an intravenous saline drip is always 
instituted to prevent dehydration and hyixiclilorannia. 
Occasionally however in very tlchydratcd and anscmic 
jiatients, vomiting starts about the seventh day or so 
when or.l1 feeds are steadily advanced. This is the 
result of hyj>oprotcin.Tmia and cedema of the stoma; 
it may occasionally be alarming. Luckily I have not 
lost any case on this account. Prompt limitation of 
oral feeding, rcin.scrtion of the Ryle’s tube and suction 
drainage together with intravenous fluid therapy have 
rc.storcd these patients. Tiie diet is thereafter ad- 
vanced verj' gradually. I have found the use of ami- 
no.icids intravenous and oral to be veiy helpful in 
combating hyi)oproteina.’mia. As there is a wholesome 
fear of precipitating severe reactions after the use of 
certain intravenous preparations, there is a great 
reluctance to administer them by this route. Amigcn- 
brand (Wyctli's) has been found to be agreeable and 
well tolerated. Tlic oral use of any of the protein 
hydroh’satc preparations after the first 4S hours is 
well tolerated and quite satisfactory. Patients receiv- 
ing these oral feeds look less stan-ed and dehydrated 
and more cheerful. 

A few cases suddenly develop untoward symptoms 
about the seventh day or so; they become verj- weak, 
look ill, have no appetite and gradually sink. These 
arc cases where initially the blood urea has been high. 

It is the result of a poor judgment in the selection and 
indiscretion in hurrying the patient on for operation. 
All the three cases of mortality in my latest lOS 
gastroenterostomies are cases wliich developed urremia 
and died after the removal of the stitches about the 
twelfth or thirteenth day. The moral to learn from 
this is never to be rushed by the importunities of 
suffering patients. Wound healing. Dehiscence of 
the abdominal wound is an occasional calamity some- 
times alarming. _ !Many of our patients are so debili- 
tated and vitamin starred that one is surprised th.at 
more cases do not occur. I have a wholesome dread 
of using buried non-absorbable sutures; the disrup- 
tions are not due to any fault of the catgut but in 
my opinion result form imperfect closure of the peri- 
toneal wound particuLarly in patients with abdominal 
wall very rigid from unsatisfactory anKsthesin. I 
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therefore have started using three through and through 
stccci wire sutures to unite the edges of the abdoirunal 
wall, in addition. 


The routine incision I 'favour is a supra'Utnbnical 
midlinc incision. Sometimes however it _is_ difficult 
to get at the appendix tlirough this incision. If 


Tabi-e III— Showi:;c the 

Analysis of 

165 Gastt.oduodekal Ulcer 
( 15-2-46 to 1-12-48) 

Cases Opet-ateo 

Duri-ng the 

Period 


Gastroenterostomy 

G 0 s i r 

c c 1 0 m y 

T 0 i 

a / 



Cases 

Cases 

Cases 

Cases 

Cases 


Operated 

died 

Operated 

died 

Operated 

died 

Gastric ulcer 

S 

— 

S 

— 

10 

— 

Gastric cinccr 

2 

2 

2 

2 

4 

4 

Du-xicn-al ulcer NonstenosiuK 

22 

1 

35 

1 

55 

2 

„ „ Cicatrising 

80 

1 

2 

1 

82 

2 

Total .. 

109 

4 

42 

4 

151 

8 


• 

Simple 

Closure 

Closure xoilh pastroentcroslomy 


Cases 

Cases 

Cases 

Cases 


Operated 

died 

Operated 

died 

I’erforatiort of duodenal ulcer 

8 

4 

4 

nil * 

iVrfnralion of gnilric ulcer .. 

2 

nil 

— 

— 


nrrr'^rry, I do not hesit.nte to enlarge this inri.sion 
(hnvnuards ciin'ing round tlie uinhilictis. 


TUBERCULOUS GLANDS OF THE NECK 


OfrrijUnr, fnr frrfonnior . — Tlic 0[)era(ivc nior- 
irilitv nf jx-rfor.’ilioii has grratly diminished since the 
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wall of the stomach in its middle and adherent to the 
stomacli bed. In performing a gastrectomy, the duo- 
denum is always divided if possible distal to the ulcer; 
in a small percentage of cases if the ulcer is inaccessible 
from inflammatory oedema or being placed too far to 
the right and behind, the ulcer is e.xcluded but still 
the duodenum is divided distal to the pylorus and all 
that part of the stomach from Keith’s nodal point 
to the pylorp-duodcnal junction is removed. The 
technical difficulties of this operation have been over- 
come and now in our team, even my junior assistants 
have acquired sufficient surgical experience in this 
procedure. Tlie mortality from gastroenterostomy 
operations is about 2 per cent whereas the mortality 
for gastrectomy for simple duodenal ulcers has been 
alxiut 4 per cent. When complications arc present or 
other associated lesions, c.g., gallstones, liver damage 
or big gastric ulcers the mortality has been higher. 
During these operations in verj’ dehydrated and weak 
patients towards the close of tlie through and through 
hremostatic catgut suture of the anastomosis I feed the 
patient through a catheter passed through the stoma 
into the distal loop of the jejunum, with 4 oz. of 
protein hydrolysate solution if available and if not 
with JO oz. of an egg and milk mixture. I have 
found the convalescence much smoother when they 
are fed. For anastomotic ulcers, partial gastrectomy 
with resection of the stoma is carried out. I have 
found the use of the opening in the jejunum for the 
new anastomosis to he preferable to making a fresh 
opening olwcr down ; this s<aves some time and carries 
much less shock. 

Operations for peptic ulcers •:vith bleeding — After 
one or more transfusions to get the hannoglobin to 
above 50 per cent I take the earliest opportunity to 
operate. A simple gastroenterostomy is done with 
ligature of as many vessels as is possible near the 
pyloric end particularly in the lesser curvature. In 
a few of my early cases, ^vhile waiting for a little 
more improvement in the blood picture, a fresh bout 
of bleeding put the patient back and so I now 
advise early operation. I have never been able to be 
sure about and spot the source of the bleeding during 
the operation. I have had no opportunity to perform 
gastrectomy in these cases as most of these cases were 
desperate and were such poor surgical risks that I 
^vas afraid to take chances. 

The routine anresthesia for these operations is 
spinal using light percaine given in the recumbent 
position; patients whose blood pressure (systolic) is 
below 100 or who show a bad risk computed accord- 
ing to Kampton index are done under local ansesthesia. 
Difficulties during the closure of the abdominal wall 
have often been experienced, particularly in cases 
operated under local anaesthesia; the use of curare in 
these cases has been very helpful. 

I have not had so far an opportunity to assess 
the role of vagotomy in the treatment of peptic ulcer; 
a few cases have been tackled by my colleagues in 
Madras General Hospital but the results have not been 


very encouraging. From all accounts in the literature, 
I feel that the results of vagotomy are inconstant, 
variable and to some extent unpredictable. It would 
appear to be indicated mainly in the treatment of 
anastomotic ulcers; it may jirobably he of some use 
in non^stenosing duodenal ulcers with high acid and 
intractable pain. Only after several }-cars of obser\’a- 
tions will it be possible to evaluate the results -of 
vagotomy. 

Postoperative complications — Since the routine 
use of sulpha drugs or penicillin during the two or 
three days following operation and administration of 
oxygen, the incidence of che.st complications has con- 
siderably lessened. Postoperative blood vomiting is 
very rare. The routine use of a Ryle’s tube and 
gastric suction for 4S hours after operation has to a 
great e.xent done away with troublesome bile vomiting. 
With suction, an intravenous saline drip is always 
instituted to jirevent dclwdration and hypochloramia. 
Occasionally however in very dehydrated and ana;mic 
patients, vomiting starts about the seventh day or so 
when oral feeds arc steadily advanced. This is the 
result of hypoproteina;mia and oedema of the stoma; 
it may occasionally be alarming. Luckily I have not 
lost any case on this account. Prompt limitation of 
oral feeding, reinsertion of the Rylc'.s tube and suction 
drainage together with intravenous fluid therapy have 
restored these patients. The diet is thereafter ad- 
vanced verv' gradually. I have found the use of anii- 
noacids intnavenous and oral to he very helpful in 
combating hypoprotcinaimia. As there is a wholesome 
fear of precipitating severe reactions after the use of 
certain ihtravenous preparations, there is a great 
reluctance to administer them by this route. Amigcn- 
brand (Wyetli’s) has been found to be agreeable and 
well tolerated. TIic oral use of any of the protein 
hydrolvsatc preparations after the first 48 hours is 
well tolerated and quite satisfactory. Patients receiv- 
ing these oral feeds look less starved and dehydrated 
and more cheerful. 

A few cases suddenly develop untoward symptoms 
about the seventh day or so; they become very weak, 
look ill, have no appetite and gradually sink. These 
.arc cases where initially the blood urea has been high. 
It is tiie result of a poor judgment in the selection and 
indiscretion in hurrying the patient on for operation 
All the three cases of mortality in my latest I'Of 
gastroenterostomies arc cases whicli developed urremii 
and died after the removal of the stitches about tin 
twelfth or thirteenth day. The moral to learn fron 
this is never to be rushed by the importunities o 
suffering patients. TFound healing. Dehiscence o 
the abdominal wound is an occasional calamity' some 
times alarming. _ Many of our patients are so debili 
tated and vitamin starved that one is surprised tha' 
more cases do not occur. I have a wholesome dreac 
of using buried non-absorbable sutures; the disrup 
tions are not due to any fault of the catgut but ir 
my opinion result form imperfect closure of the peri- 
toneal. wound particularly in patients with abdomina’ 
wall very rigid from unsatisfactory anaesthesia. 1 
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therefore have started using three through and through The routine incision I 'favour is a supra-umbilical 

stccel wire sutures to unite the edges of the abdominal midiine incision. Sometimes however it is difficult 
wall, in addition. to get at the appendix through this incision. If 


Table III— Showiug the Ai;alysis of 163 Gastp.oduodenal Ulcer Cases Operated During the Period 

(15-2-46 to 1-12-48) 



Gasirooilcrostomy 

G a s t r c 

c t 0 m y 

T 0 

t a 1 


Cases 

Cases 

Cases 

Cases 

Cases 

Cases 


Operated 

died 

Operated 

died 

Operated 

died 

Gastric ulcer 

S 

— 

5 

— 

10 


Gastric cancer 

2 

2 

2 

2 

4 

4 

Duodenal ulcer Nonslcnosing 

22 

1 

3S 

1 

55 

2 

>. „ Cicatrising 

80 

1 

2 

1 

82 

2 

Total .. 

109 

4 

42 

4 

151 

8 

Perforation of duodenal ulcer 



S t tn 1 e Cl 

Cases 

Operated 

8 

0 s u r c 

Cases 

died 

4 

Closure •with ffasiroentcrostomy 

Cases Cases 

Operated died 

4 nil * 

Perforation of gastric ulcer 

• 

* • 

■ 

2 

nil 

— 

— 


nrcc;-'-ary, I do not hesitate to enlarge this incision 
ilnwnwards curving round the umbilicus. 


TUBERCULOUS GLANDS OF THE NECK 


Ofrrahon for f'Crforalior. — The opemiivc mor- 
taiKy of perforali(m has greatly diminished since the 
inMilnium td );a<.tric suction, transfusion, penicillin 
.ynnmnir.atmn .--.nd e.arly ojKration. Whenever possible, 
in .'iridiUon tn cl'itnrc of the jicrfomtion, T do a po-terior 
f .i't!<i-irjiino«tnmy. I have found the u'c of Koeber’s 
inriM'on eminently suitable for this as it gives 
( if l,r-( expiiMue with tlie least disturbance of the 
'u'.i r.i, .\i, ilc.-iinage of the abdominal eavitv is used. 


n. .-si M.s. 

Chi! Surnrnn, Quetta. 

While I veas worhing in the Surgical Out-patient 
ncpartmeiit oi Wayo Hospital. I^ahorc, during the 
years 19.,:, -dr, j pp.d ^ diancc to c.xaminc a large 
numlier of rases .differing from tul'crculous glands 'in 

fi-utbr % is given a general 

uUine o. tins o, sense and .M the end is a record of 
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According to Baily the .incidence of this disease has 
increased during the last war and according to him, 
anxiety is a very potent predisposing factor. Any 
septic focus in the naso-phaiy-nx, scalp, nose, car and 
mouth may possibly be a cause of irritation. Keen 
and White (1899) consider catarrh of the mucous mem- 
brane and eczema of the skin as important causes. 

So far as is known the disease is not hereditary, 
but children of tubercular parents are more likely to 
contract the disease. 

Tubercle bacillus can be stained and found in 
sections of the lymph glands and tuberculosis can be 
produced in animals by inoculation of gland tissue. 
The type of tubercle bacilli isolated is according to 
Graham, bovine in 90 per cent of cases but the human 
type is also recovered in some cases. The source of 
the bovine type of infection is raw tuberculous milk, 
whereas in older indi\'iduals the disease may he caused 
by inhalation of dust containing the bacilli from the 
dried sputum. Researches have been undertaken with 
a view to inquire into the relationship if any, which 
exists between enlargement of the palatine tonsils and 
cen'ical lymphadenitis. It was hoped also that the 
work might throw some light on the general question 
of the portal of entrj’ of tubercle bacillus. The im- 
pdrtance of the tonsils as a channel of infection was 
emphasised by Hugh Walsham in 1S9S. He collected 
4,522 cases of tonsils, which were exarnined, with 
positive findings as regards tuberculosis in 3*1 per 
cent. These agree closely with the 2-35 per cent 
obtained by Wellar. 

Is the palatine tonsil a common portal pf entry 
for the tubercle bacilli? Does the tonsil, acting as a 
filter, become enlarged and unhealthy frorn septic 
absorption or does it receive the tubercle bacilli from 
time to time as a secondaiv' invader? 

These questions have an important bearing on 
both the pathology and treatment of unhealthy tonsils 
and cervical glands. 

Both human and bovine t)-pes are responsible for 
the disease. The avian type plays no part in the 
causation. The bovine infection is highest in children 
under five j-ears of age. At a later period there is a 
progressive decline. A. ' S. Griffiths has given the 
following statistics of cervical gland tuberculosis in 
England' and Scotland. 


English Statistics Scottish Statistics 


Total No. of cases 

116 


17 


0- S years 

H,, Bu 

(85-7%) 

H,, B. 

(7595,) 

5-lS years 

Hs., Bm 

(48-1%) 

H,. B, 

(7095,) 

15 yrs. and over . . 

H=-, B, 

(21-9%) 

H,, B, 

(.66-67a) 

All ages 

Bovine 

45- 7% 

Bovine 

70-6So 


Pathology of the Tubercular Glands 
Tuberculosis of the lymph glands in the neck, 
.runs a chronic course and’ is limited for quite a long 
'time to a single gland or a group of glands. Other 
glands may be infected through the IjTnph stream and 


rarely by blood stream. Tlic first portion of the gland 
to be infected is the subcapsular region which is in 
close relation to the subcapsular lymph sinus. Two 
types of lesions arc seen (1) the caseating and (2) 
the proliferating. 

CascaiUig Type — The changes arc characteristic of 
a tubercular focus elsewhere in the bod)'. The tuber- 
cular follicle develops with a central area of endothelial 
and giant cells surrounded by lymphocytes. If the 
infection is heavy or the resistance of the host is poor 
.the gland will undergo caseation. Eventually however 
in all cases caseation occurs in the centre and the en- 
largement of the caseous region and a confluence of 
the tubercles may proceed until the whole gland is 
replaced by yellow dieesj' material. The surrounding 
parencln'matous tissue is infiltrated with oedema. This 
periadenitis is probably due to the more dilute to.\'ins 
of the bacillus that have spread out from the main 
centre of infection, f.c., caseous area. The process may 
be overcome at any stage by fibrosis and calcification. 
If on the other hand the disease progresses, the peri- 
glandular connective tissues are involved and the 
adjacent glands arc invaded which become adherent to 
each other. Cold abscesses may develop and pus may 
thus be formed. The skin over the swelling is either 
fixed by periadenitis or by the abscess. Thc}' reacli the 
skin and may rupture, leaving tortuous sinuses which 
may remain as long as a glandular infection persists. 
This dedtalized skin or the sinus can adt as a path- 
way for secondary infection. 

Proltfcralhc Type — Here the changes are of 
dififerent type. Giant cell system is scant)' or absent 
and there is little or no caseation. They resemble 
Hodgkin's glands and thc distinction is difficult and 
one may have to resort to guinea pig inoculation. The 
glands are swollen and clastic to touch and in section 
arc fleshy in appearance and greyish pink in colour. 
They arc multiple, discrete, mobile and do not caseate. 
They do not respond well to constitutional treatment 
and recur after operative removal. Microscopically 
there is diffused proliferation of the endothelial cells 
and a variable degree of fibrosis. 

The tissue response to tuberculous infection does 
not result in typical follicle, but takes the form of a 
diffuse overgrowth of the granulation tissue and young 
fibrous tissue the so-called hypertrophic form of 
tuberculosis. 

Progress and Spread of the Disease 

This progress of the tuberculous infection depends 
upon the virulence of the bacilli and resistance of the 
host. In some cases tlie infection is followed by pro- 
gressive tuberculous disease but in others the bacilli 
may be entrapped in scar tissue and the disease may 
get arrested. 

In favourable cases the gland does not proceed 
beyond the stage of the_ fle.shy enlargement and with 
or without treatment shrinks to normal. At any stage 
the resolution may start as the natural resistance in- 
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creases. Periadenitis disappears and the glands 
become more discrete, mobile and firm to_ the touch. 
The caseous pus dries up and gets calcified. This 
may lead to a natural cure. 

The disease may however spread (1) by lymph 
vessels. This is the most important mode of spread. 
Tuberculosis is primarily the disease of the l 3 'mphatic 
system. From the lymph glands earliest involved in 
the neck the disease spreads first to the adjacent gland 
of the same group and later to the other groups. 
Ultimately life glands of both sides of the neck are 
aficctcd and from here the disease may spread to the 
axilla. 

2. By blood. This is an important channel for 
the spread of tuberculosis to the viscera. The 
bacilli reach the blood stream from an infected gland 
ulcerating into a vein, 

3. By anatomical passages. This mode of spread 
docs not play an important role in the spread of the 
disease into the cervical glands. 


Diagnosis 


The patient should be examined very thoroughly. 
A complete pcr.sonal and family history sliould be 
taken. The general state of health, his build of the 
state of nutrition should be recorded. The actual 
complaint and its duration should lie asked. State 
of hraiih and the causes of death of the immediate 
relatives, I.C., parents, brothers and sisters and his own 
children if any should be inquired. The sanitary con- 
dition of the patient's home and the surroundings 
‘hionld be especially .asked. One should enquire into 
the amnntu of exorcise and the nature of the food he 
take'. I'rcvinus health should al.so he inquired into, 
tn n'-certnin the illncs'os he has had, when he had them 
ihcir duration and whether or not recovery from them 
conrplcte. One should enqire cspccialv into any 
lonue (I, irrit.ation on the scalp, face, car, nose, mouth, 
tfTt.i ar.d thro.at. It is e.s'^cntial to enquire whether or 

I. ', the patii-nt k.nd syphilis. Qm; should gain comjdctc 
c. •...rni’e if tln' jCitier.t and .dicnild show that real 
* n'' • ' ■ life for hi.s own 

Hrnm;; tyov inquired so much, tk.c duration of 


■ IV t uu.rcrmert oi th'- glands shonhi be asked and 
''■■•'■l.V! ll'r' I idr.rccr;'.'-!'.! \-.nc 
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1. Submental. 

2. Submaxillary. 

3. Jugular chain. 

4. Supraclavicular. 

5. Posterior triangle. 

6. Posterior auricular. 

7. Preauricular. 

It is not necessaiy' that because the gland is 
palpable, it is enlarged. The normal cervical l 3 -mpha- 
tic gland varies in size from less than a millimeter to 
as much as two centimetres in diameter. The larger 
l 3 Tnphatic glands however which are readily palpable 
are found in certain locations, namely upper deep 
cervical and upper prevascular and retrovascular sub- 
maxillary areas. If a gland larger than one centimeter 
in diameter is palpated in other regions of the neck it 
can safely be considered as abnormal. For all practical 
purposes, the glandular enlargement, the cause of which 
could not be found after a careful search in the drain- 
age area of the respective gland and which had per- 
sisted for two months or more can be considered 
tuberculous. Indeed in my series, in all cases with 
the e.xception of one or two the duration of the disease 
was over a year. Tuberculosis of the glands especially 
the neck glands is far more common in this country' 
than in European countries. In the surgical Out- 
patient Department of the Mav'o Hospital, Lahore, I 
was getting on an average, two cases a day. 

When tuberculous glands arc present since child- 
hood witli a history of suppurating and discharging 
sinuses, the diagnosis is quite obvious. In the adults 
the diagnosis has to be made after a careful clinical 
and laboratory examination. Next stage in the 
c.x.amination is to go through every system of the 
patient as follows; — 

1. All the K'mph glands of the body particularly 
in the axilla, groins and abdomen should be carcfull 3 ’ 
palpated. 

2. Complete physical and radiological examina- 
tion of the chest. 

3. Complete examination of the catchment area 
of the glands at fault, 

4. Complete examination of the genito-urinara' 
system, cspsicially in male patients. 

5. Complete ex.ammation of the alimcnt.ary 
system. 
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Differential Diagnosis 

1. Secondary ffroxvihs in the cci-vical lytnf^h 
glands — These show as unilateral or asymmetrical 
enlargement like tuberculous glands. They arc finn 
in consistency. There is no pain or tenderness or 
any other signs of inflammation and may have a ten- 
dency towards progressive enlargement. 

2. Lyinplto-Sarcoina — It is always multicentric 
in origin and arises simultaneously at .several places 
involving widely separated groups of lymphatic glands. 
In the neck it forms a bulky soft swelling which becomes 
fixed to the surrounding structures and may ulcerate 
at the skin and fungate. It is a rapidly growing 
tumour and soon invades and destroys tlic surrounding 
tissues. It is firm and painless at first but becomes 
ven,' big and soft and tender later on. 

3. Hodgkin’s Disease — It gives two U'lics of 
glandular enlargement. The glands may be hard and 
slowgrowing, the so-called stony form or they may 
be soft and more rapid in growth if the disease is 
more virulent. The swellings are soft and elastic and 
Individual glands are veiy' hard and remain discrete. 
They do not break down or suppurate. Biopsy 
decides cases of doubt. 

4. Lymphatic Leukaemia — Cytological examina. 
tion is diagnostic. The leucocytes are enormously 
increased of which 90 to 99 per cent are immature 
lymphocytes. 

5. Still’s Disease — .An infective condition occurr- 
ing in children. There is enlargement of the lymphatic 
glands and spleen, accompanied by irregular tempera- 
ture with lym]ihoc 3 'tosis. The underlying cause is 
osteo-arthritis of the smaller joints. 

6. Enlargement of the Thyroid Gland — These 
swellings are mobile when the patient swallows. If 
the mass is in the middle line in connection with the 
larynx and trachea the diagnosis is unmistakable. The 
adenoma and carcinoma of the posterolateral extremi- 
ties of the thyroid gland lying 'in relation with the 
external jugular lymph glands is more likely to be 
confused. 

7. Bronchogenic Carcinoma — ^The tumour arises 
deeply in the neck in relation to the carotid vessels 
and infiltrates at an early stage. In some cases 
tumours of this character arc actually secondarj’ 
growths from a primary focus in the nose, pharynx 
larj-nx, etc., etc. 

8. Acute Infections — ^The glands may be enlarged 
from sore throaty carious teeth or due to anj' other 
septic conditions in the catchment area of the glands. 

9. Syphilis of the Lymph Glands — Syphilis 
causes two forms of enlargement of the l}'mph_ gland: 
(1) it occurs in the regional gland at the time of 
primary chancre (2) it is a generalised enlargement 
of the lymph glands in the secondary stage. These 
glands are moderatelj' enlarged and are bilateral and 
symmetrical. 

Analysis of the Case Records 

The following is fiie analysis of the case records 
in tabular form: — 


Taiii.e I — Showing Acr, Incidence 

_ No. oj cases 

5 years or under ,. .. 12 


n-is 


32 

16-20 „ . .. 


32 

21-25 „ 


20 

26-30 ■„ 


10 

31-40 „ 


6 

41-45 ,. 


0 

46-50 „ 


4 

S1-S5 „ 


3 


a 

140 

Table II — Showing Caste 

AND Sex Incidence 


Males 

Females 

Hindus 

18 

33 

Muslims 

23 

52 

Sikhs 

7 

5 

Others 

0 

2 

Total 

48 

92 


Tadee III 

1. No. of c.iscs .showing involvement of the lymph 

elands in other regions . . . . ’ . . S 

2. No. of eases havin.g a family history of lulwrculosis 33 

3. No. of eases with tuhereulosis of lungs . . . . 1 

4. No. of cases showing evidence of a septic focus 

(fl) Bad orodental hygiene .. 9 

(6) Empyema of simiscs . . . . 1 

(cf Septic tonsils . . . . . . 7 

3. Previous historj’ of any irritative lesion in the 

catchment area of the Ij-mph glands .. II 

Table IV — Incidence ok the Site of Glands Causing the 
Abscesses and Sinuses 

No. oj cases 


Upper Jugular .. .. .. 26 

Middle Jugular .. .. .. 5 

Upper & Middle Jugular .. .. 1 

Posterior Triangle .. .. .. 2 

Supraclavicular . . . . . . 1 

Submaxillary _ . . . . . . 4 

Posterior auricular . . . . . . 1 

Total . . 40 
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SOME NEV/ EYE OPERATIVE TRIALS 

T. K. UTTAM SINGH, d.o.m.s. (losd.), 

New Delhi. 

In ophthalmic surger» I 

(lures of simple technique more beneficial than tho.e 

of elaborate technique. Even ® ° of 

v;ho have gained proficiency acquired b> thou^nds ot 
operations, it does not seem to make_ any d^erence 
ITic leaser trauma caused and the less introduction a 
withdrav/al of surgical instruments and 
manipulation of the eye seem Jf^ce' 

aeainst anv deleterious effects, that por\er of r - ’ 

•.vhich it loses when subjected to longer and more 
strenuous surgical procedures. I have ^erefore ahs^>s 
tried to evolve methods, which would simphf) the 
prevalent surgical techniques, and have succeeded m 
doing .so in operations for glaucoma 
to <omc c.xtenl, in that for cataract. Of these I consi 
dcr the glaucoma operation still to be m its ex|«n- 
mental stage, as I have tried it on '^v 

cQ far— successfully, in cvciy case while I ha^\e alreadv 
adopted my operation for cntr^ion, as the one oi 
choice for nearly all the cases of entropion, v\hile mj 
mndificalion of the cataract operation has }Ct to 
jierfccled. I shall describe them briefly. 

Gr.AUCOMA OrER.\Tl0N 

In making corneal incisions for cataracts or iridec- 
tomies, the Imifc is entered into the anterior cnamoe. 
at the lateral side of the limbus and taken out on us 
medial side (I'lC,. 1). 

P.l.tyc 


Mere the base of the iris is slit along its cir^mterence 
for tu-o or three millimetres, or more, not by a dean 
cut like that ( — ) but by several tmy ones 
overlapping each other. Or course, the dia^ms are 
many times e.Kaggerated. When tlie sclerotic is readied, 
that too is scratched tlirough in the same manner, until 
the point of the knife can be seen beneapi uie con- 
iunctha. Then without penetrating any further and 
button-holing or incising the conjunctiva but alter 
making one or two more scratches rarefully and very 
gently in that situation,’ the kmife is withdrawn and 
the whole operation is done. 

Thus without cutting, tearing and again cutting 
the iris at its base and making a purposeless coloboraa 
of it, as is done in glaucomatous iridectomy in order 
to produce a ragged wound at the base of the iris, that 
aim is achieved directly in this operation. And with- 
out splitting the cornea and trephining the sclero- 
corneal junction from outside, the object of making a 
button-hole for a filtrating scar in that situation is 
gained by lacerating that area from inside out. And 
without cutting, dissecting and carefully avoiding and 
then replacing the conjunctiva to cover the trephine 
hole at the end of the operation, tliat object is attained 
without so much as even touching the conjunctiva for 
that purpose. 

As the operation was experimental, I selected only 
those ci-es, in which perception of the vision had been 
completely lost, but in which the tension and pain were 
prc.'ent. "The pain disappeared soon after the operation 
and tension could not be felt the next day. Although 
the patients seemed fully recovered in three or four 
days. I kept them for qbout a jortniglu and then dis- 
ch-arged them in a perfectly satisfactory condition. As 
they never came again, I believe, they had no more 
trouble, otherwise, I think, they would surely h.avc 

t 1- Ti-. Y \ r. 
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untov.'ard occurs during the trial operations, perlinps 
tliose could be surmounted before it is performed on 
useful eyes. 


Operation for Entropion 
■ Instruments required — One Zieglar’s eyelid retrac- 
tor, one small scalpel, one pair fixation forceps, one 
pair medium sized cun’cd scissors, one cun-ed needle 
and sutures. A needle-holder is not necessary. 

Evert the eyelid on the cvertcr and hold it taut 
by pressing tlie handle against the eyebrow. ^Vith the 
scalpel, with one firm swoop, cut right through the 
conjunctiva as well as the entire thickness of the 
tarsus (but not the skin) between two to three milli- 
meters fom the lidmargin and parallel to it, from one 
end to the other. (Fig. 4). 


After taking the operative me.nsures mentioned .above, 
it lias become as shown in Fig. 7. 


skin eyyuncfiva 

,d-\ 

eonjunefiva. 


uioun, 


skin 


ingrowing eydasfset 


Fic. 7, Snowixc Eveud as OrER.\Tcn 

Now, as shown in Fig. 8, first pass the suture 
through the skin above the wound, then through the 
wound itself, then between the cut ends of the tarsus 
and the conjunctiva, then underneath and round the 
lidmargin, back in front of tlie lid, to the upper portion 
of the skin. 


upper eyelid 
everted on euerier. 



site of inclsien. 


Fig. 4. Showing the Line of Ixxisiov of Coxjuncto'a 
AND Tarsus 

Remove the everter and replace the eyelid in its 
natural position. Pick up the skin of the eyelid hori- 
zontally at its middle and cut away a piece with tlie 
cur\'ed scissors from above one canthus to above the 
other (Fig. 5). 


upper tid 


Coioer ltd 



eland eye lids in natural pcsifim 
area of eat away skin 


Fig. 5. Showing the Area of Skin Cut Away 

How much of the skin should be removed must be 
judged according to the needs of each individual case. 
It should not be too little. 



Fig. 8. Showing the Track of the Suture 

Three sutures must be passed like that without tying 
any one in the middle and the other two on its two 
sides. Then before tying, let an assistant catch the 
lower cut end of the lid with fixation forceps and hold 
it everted, as much as possible, and in that position, 
fix all the three sutures firml}'. If no assistant is 
available, the right band can be used to evert the lid- 
margin and its middle finger to keep it firmly in that 
position, while its thumb and index finger are employed 
along with the left hand to tic up the sutures. I 
always tic up the middle suture first and the other two 
afterwards. The eyelid will tlien coipe to occupy tlie 
position as is diagrammatically shown in Fig. 9. 


skin 


eyelashes 
turned out. 



eonjunefiYa 

tarsus 


tenjunefiva 
tarsus 


That is all. The whole operation is done. Now 
proceed with the sutures and the entire success of the 
operation will depend on the skill w'ith which the 
sutures are fixed. This is how it should be done. 

Before the operation the eyelid was as is shown 
diagrammaticaly in Fig, 6 below. 


skin — 

— tngrottftfig'' eyelashes 

Fig. 6. Showing Eyelid before Operation 


Fig. 9 Showing the Eveud after Operation 

Thus a wedge-shaped gap will have been made 
between the cut ends of the tarsus and the conjunctiva. 
Clean the eyes everyday: treat any traumatic inflam- 
mation with Tincture Benzoin Compound externally, 
if necessary ; and let the gap be filled up by granula- 
tion. It will do so in eight to twelve days — rarely 
longer. 

Caution — ^The sutures should be firm enough to 
hold the different parts of the eyelid in the requisite 
position, but never too tight. Otherwise they may 
block the circulation, set up cedema and inflammation 
and cut through. As it takes quite a few days before 
tliat can occur, it will not make much difference in the 
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result, but it v,-ill cause a temporary disfigurement and 
should be avoided. 

Result — When the gap is entirely filled up, the 
sutures should be removed. It will appear as if the 
lid margin is too much turned out and has created 3. 
small cctopion. But that is exactly the result which 
should be aimed at to begin vrith, as retraction of the 
scar will soon begin to take place and bring the eyelid 
back to the desired position. It will, however, never 
obliterate the granulation wedge, that has been formed, 
entirely and cause any relapse of the entropion. After 
seven years the patients have been found to have had 
no trouble about their entropion again and with the 
appearance of the eye, as satisfactorj’ as could be 
desired. One advantage of this operation is that the 
eyelid is never shortened ; if anything it is increased by 
the base of the newly formed granulation wedge. 

Criticism — ^Theoretically, it has been suggested 
that the granulation tissue would continue to grow and 
cause immense irritation and discomfort to the eye and 
prove difhcuh to deal with. My answer is practical, — 
it has never done so in any of the hundreds of cases 
I have operated upon in hospitals, ophthalmic camps 
and private practice. Nor has it caused any other 
trouble. 

(2) Some surgeons perform a somewhat similar 
nitration and fill up the gap with a graft. My objec- 
tions are the following; — 

(i) It needs another operation and injury’ to 
another part to get the graft. 

fii) Grafts do not always take, then the entire 
puqyaip of l)otb the operations is entirely lost. 

(J:i) Witen they do take, they arc rarely of the 
exact requisite size, and that needs further ' surgical 
ineasurcs to siiapc and smoothen the surface. 

dv} The time that all those procedures take is 
rtot so much sh.ortcr than Nature docs to fill up the 
u.'ip p'-rfcctly, a« to mak.c them worth ssdiilc. I hold 
Nature to he the best friend of a surgeon and if 
ap'iUnachcd dtfcrrntially and attended to with care, 
'Iw will never leave him in the lurch. 


Cat.m'..\ct Ornr^ATioK 


I'.'.tr.ar; 
hnUi'n-l'.'de 
."dw h-t; 
ft rnwi-hd 
p:''- ■’.! 


'p"’!l-;r r.atar.'ict extraction with peripbeml 
i;!'lrct' :uy .at th.e end of the operation k.a"^ 
5 my (';K.‘r;it!on of chioice. Not only I'.as 
nr v,i;hi over 5»er cent succe.‘'S, but 


iridectomy can also be performed at the same time. AH 
that is necessary afterwards is to extract the lens and 
reposit the iris, and it will save a lot of introduction 
and withdrawal of quite a few- instruments on at least 
two extra occasions — z very’ great consideration in an 
operation on the eyeball. 


I must admit,.! first got that result accidentally. 
But I found it so good, that I have used it with success. 
The bit of the iris picked up must be very’ small and . 
just at the limbus, otherwise the lens rvill tend to come 
out through it while being extracted, as I found on one 
occasion. I was not trying this technique this time but 
accidentally caught the iris about midway between the 
pupil and the limbus and got too large a button-hole. 
The lens got extracted through it and made it larger 
still. I was afraid it tvould cause a troublesome mono- 
cular diplopia or overlapping of images and, there- 
fore, picked out the iris with tite iris forceps and per- 
formed the usual ty’pe of iridectomy’ with De Weeker’s 
scissors, making one single coloboma of the iris. And 
for the same reason, when the tiny button-hole iridec- 
tomy is being attempted in the same step, it will be 
best to avoid the exact middle on the top of the limbus, 
where the lens will show the greatest tendency’ to come 
through while being extracted. I therefore prefer the 
U o’clock position in the right eye, or 1 o’clock posi- 
tion in the left. 


A fourth requirement of the operation, achicv-able in 
the same step is already well-known — the conjunctival 
flap, whether simple or of the bridge type. On account 
of the comparative freedom with which the conjunctiva 
bleeds while being separated from the sclerotic in the 
tropics, I not only avoid the bridge type, but make the 
simple flap very small — ony about three millimeters, 
which safely covers the corneal incision and scrve.s the 
purpose. .*\ bridge of tint size will not cnaiilc smooth 
extraction of the lens from under it. 


\N hile the lens is being c.Ntractcri, perb.aps the 
whole of it will come out before it has been worked 
only^ ball way up. But tiic working up of it bv means 
01 the book against the support of the spoon hunt be 
continued riglii up to the enrnerd incision as if it has 
not come out. as that will enable the entire cortex to 
be onven cut .as well. If .any bits of i; .■=til! remain, 
t.'.cy should be rcn-ovcl by trying again; a?;d if anv 
tmy one? arc found sroj.ming in the inci-kn. thev c.ah 



patient in his hand to feel what the doctor had taken 
out from his eye. The patent asked wliat he was to 
do with it. The doctor jocularly told him to cat it and 
the patient did so. The post-operative condition of the 
e3'e \vas among the clearest that the doctor had seen. 
Considering that anti-anaphylactics can be taken by 
mouth as well as b}' injection and the fact that a belter 
auto-anti-phaco-anaphylactic than ones own crj-stallinc 
lens can hardly ever be imagined, the ophthalmologists 
now have to decide whether the cataracts removed from 
the eyes of their patients arc to be thrown away or 
made to be eaten by their owners after the operation. 
The whole thing sounds funny, but it really dcscr\-cs 
a vcr>- serious consideration. Even without telling the 
patient, when his eyes are bandaged after the operation, 
it can be put into his mouth like a pill or a tablet and 
he can be asked to swallow the anti-anaphylactic! 


ANALYSIS OF THE SUFFERINGS IN TEA 
GARDENS IN DOOARS 

N. G. MAJUMDER, m.ii.. 

Group Medical Officer, 

Indian Planters’ Medical Board, Jalpaiguri: 

Dooars is a most unhealthy place, .sjxicially tea 
gardens, due to hc.avy rain fall, dense forests and damp- 
ness. The population in tea gardens is mostl}'- drawn 
from the aborigines class who are illiterate and have 
no knowledge of hygiene and sanitation. Moreover 
their diets are deficient in the main principles. 
The climate of the place is such that a newcomer must 
fall ill in a month or so. 

One central garden has been selected and the 
statistics arc related to that garden only. 


Table I — Siiowikg Incidence of Diseases 
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52 

167 

58 

21 
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129 

1213 

4495 


4,495 new cases were treated in the dispensary in 
the year the population of the garden being 3,124, 'f.c., 
148 per cent of the population suffered and the total 
days of suffering were 24,037, i.c., each one suffered 
for one week. From Table I, it will be noticed that 
out of 4,495 sufferings, 1,612 were due to malaria only, 
i.c., 33 ‘4 per cent. 


The population of the garden is 3,124 and the 
number of tlic males, females, adults and children arc 
shown in Table II. It will be noticed that the 
number of males and that of females are nearly equal 
and that of adults ncarh’ double that of the children 
and the sufferings are proportionate* to the number 
and they, have no relation to age or sex. 


Table II— Showing Incibence of Suffeiunc in Adults and Children 




M a 1 

! c s 

F c m a i 

I c s 

T 0 

t a 1 



Population 

Sufferings 

Population 

Sufferings 

Population 

Sufferings 

Adults 

•• 

967 

1449 

1019 

1564 

1986 

3013 

Children • 

-- 

610 

701 

528 

781 

1138 

1482 

Total 

. , 

1577 

2150 

1547 

2345 

3124 

4495 


The seasonal variation of malaria is shown in the 
accornpanying graph and it will be interesting to note 
that in tea gardens, malaria cases are fairly high all the 
j^ear round and the highest sufferings are in the months 
of Jul}', August and September, The majority of the 
cases are of the malignant type. 

Next to malaria come diarrhoea and dysenterj' 
respectively and it will be noticed from Figs. 1 and 2 
that incidence of diarrhoea is high in the summer and 
rainy seasons, whereas dysentery is faiiy irregular. 



Graph 'Showing Seasonal Incidence of Malaria 
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'iNDUSTRlAI MEDICINE— ITS SOCIAL ASPECT 
H. P. DASTUR, L.M. & s. (bom.). 

Medical Officer, Depi. of Ijidustrial Medicine, 
fata industries Limited, Bombay. 

Though industrial medicine was knowm even in 
the days of Hippocrates, it leaped into prominence 
during the II World War as a consen'ator of man- 
power so, badly needed for increasing production, and 
medicine ^yas faced for the firk time with its social 
and economic obligations. To discharge them faith- 
fully during the post-war period of reconstruction it 
has realised that it must fit itself in tlic background 
of the social and economic problem of mass welfare. 
So far medicine was niainl}’ concerned with prevention 
and cure of disease in individuals, but after the experi- 
ence of the II World War, it is becoming more and 
more conscious of the much more useful part it has to 
play towards providing medical care for the masses. 
Organised medicine is now convinced that problenis 
like those of tuberculosis, venereal diseases, occupa- 
tional diseases, malnutrition, etc. are really medico- 
social problems, and not those of individuals. For 
instance, tuberculosis is a social disease. To give a 
patient a costly treatment in a sanatorium, succeed in 
arresting his disease and then send him back to the 
slums to get a relapse makes no sense and is highly 
uneconomic. The logical course should be to follow 
up the sanatorium treatment with social rehabilitation. 
Mere physical restoration is never enough and ^ the 
patient must again be found an useful set-up Jn society. 
This makes medicine basically a social science. To 
tackle such problems effectively medicine must have 
•.a’de^ate, groups to work upon. In the present society 
it finds such groups ready-made in the social structure 
of industries. It is in industries that organised medi- 
_dne is in a challenging position to show its art and 
""usduless for planning and executing mass preventive 
medicine and guiding and improving humaa relations. 
However from what follows it 'will be clear that to 
-reach its goal industrial medicine needs co-opwraiion 
• of social sciences at every step. Moreover both medi- 
rcine and social science are striving after a common 
..ideal of promoting human welfare. 


A .very useful social aspect of industrial medicine 
is its successful attempt to raise the status of the 
industrial worker from that of a mechanical compon- 
ent of the machinery of industry to that of a human 
..member, of society. Industrial medicine has found out 
that to reach its goal of improving the health of the 
..labourer it cannot stop short at. studying and improving 
' conditions only of his eight hours working da}'. The 
'laboL..'er has a twenty-four hour problem which can 
' only be solved by studying him as a whole, and safe- 
guarding him for all those twenty-four hours of the 
r-day.onrall'.fronts relating to his senses as well as his 
emotions, liis capacities as well, as deficiencies, and 
his environment, both ' physical and social. 


Mucli in a 'man depends on his environment, ana 
environment is always both ph}’sica! and social and 
closely knitted together with cultural factors like re- 
ligion, philosophy, education, economic condition, etc. 
All these factors affect an individual’s liability to 
disease and all of them have to be considered if treat- 
ment is to be given on right lines. An individual’s 
industrial life cannot he protected without studying his 
home life. The only scientific and correct method of 
diagnosing or treating disease in a rational way is to 
get at the other side of a person’s activities of all 
twentyfour hours of the day. Tliis is another proof 
that medicine is basically a social science and. this is 
what industrial medicine practises with the industrial 
populatipn. 

Still another social aspect is rehabilitation of the 
handicapped. The cripple, the injured, the cardiac, or 
the epileptic need no more be an economic burden on 
society or state, for industrial medicine can now re- 
condition him into a gainful worker without any harm 
to himself and much profit to all. It was again the 
urgent need of the IT World War to conserve man- 
power that enabled physicians to prove the worth of 
rehabilitation ; and this is all the more feasible in 
modern industry because it divides its work into simple 
processes requiring only the use of a part of the human 
mechanism. The employer however cannot help sus- 
pecting that a handicapped worker may prove a 
liability, and it is here that social sciences can co- 
operate with industrial physicians, and with their tech- 
nical knowledge and educative propaganda convince 
doubting employers that rehabilitation leads to a better 
economy and a happier society because of its construc- 
tive features, whereas charity is all expense without a 
return, and debasing because of its destructive tenden- 
cies. Social sciences and social workers have a greater 
scope of lessening miser}' .and incrc.asing happiness 
through rehabilitation centres than through' charitable 
institutions. Such rehabilitation however can only 
come through medicine. 

Many industrial concerns subject applicants to a 
medical e.vamination before employing them, but for 
the sole purpose of eliminating all those who do not 
show .the required optimum health. Industrial medi- 
cine is however for replacing such pfe-emplo}'ment 
examinations, whose only purpose is elimination of 
the unsuitable, with .preplacemcnt examinations which 
attempt to find .out .the right man for a particular job 
.and the right job for a particular man. It has proved 
that no rhatter what a person’s bmidicap he or she can 
be put to one or other gainful work, and this definitely 
.makes for a better society. In a competitive society 
.even a slightly disabled or handicapped worker may 
have to go .down before a worker in full health and 
.ultimately even become pennanently unemployable. 

• Industrial medicine is however for converting a com- 
petitive society into a co-operative, one by helping the 
^disabled worker to regain his self-respect as a gainful 
worker.' This is by and, far a social gain. “.i 

. What however is most attractive about industrial 
' mediane is its ■ economics, and economics have more 
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of a social tint than, medical. Industrial medicine has 
to-day attained its man-hood .not as an humanitarian 
clTort, but as a powerful weapon of appreciably in- 
creasing the much-needed production of industries 
thropgli _ conscr\'ation of man-power. Industrial 
medicine is a sound business proposition. It not only 
pays its own way but can fetch dividends. Nor are 
its benefits one-sided but equally distributed among all 
parties to the game, i.c., employers, employees, the 
industry and the state. It achieves this by increasing 
the working capacity of the industrial worker by im- 
proving his physical as well as mental health. It 
attends to his personal psychological needs and attempts 
to create round his work area a healthy and cheerful 
environment, and on the mental side it tries to improve 
human relations betweeen management and labour by 
placing before each the psychological needs of the other 
and explaining to l>oth their interdependence on each 
other, and that thej' Imth arc taking part in a creative 
procc.ss vital to the life of societ\' in which they both 
live. ■' 


Another way_ in which industrial medicine saves 
money is by cutting of! waste of tools, material and 
men. Of .all wn,ste liowcver the most costly is human 
waste. Accident prevention is one of the main activi- 
ties of industrial medicine, for accidents can strangle 
a .struggling industry and are a costly luxuiy' for a 
prosiKTous one. It has been statistically proved over 
and over ^again that the indirect costs of an accident 
arc four times the direct. There is a gold mine lurking 
Mithm the health of a worker, industrial or agricul- 
liiml, for it IS his labour tint produces the wealth of 
nations, and so it is the bounden duty of society in its 
own interest to reduce its hazards by all available 
means. ^ 


Industrial mc<licinc on the physical plane is puhl 
lir.allb applied to gainful workers, and on the ment 
pi.ine, It plays upon their emotions and tries to sen 
thrir individual personality. This means that thei 
arc tuo Mdrs to uulmnrial medicine— a physical and 
p \r lo i»«ica!. One draws ils inspiration from nc 
...111 nrwer tnyentmns of rcicncc. the other from tl 
ancient rcligionc. The first 
^.i,i.r..ny knowii as cnviromncntal hvgicnc and tl 
f'umd mcnt-al hygiene. 


air pressure, _ abnormalities of temperature, radiant 
energy, infections, chemicals in the shape of industrial 
solvents, etc. 


e • • j h " irn personality problems 

of individual workers and groups of workers, and there 
IS no end of such problems in modern industries due 
to their peculiar conditions. The craftsman of old 
manufactured the whole article himself and was its 
owner too, and so he took pride in his work and 'his 
self-respect and self-importance as an useful unit of 
s^iety was fully satisfied. He willingly gave all the 
labour that his work demanded and was generally at 
p^ce with himself and his work, thus avoiding \ny 
senous personality problems. Things howeve? arc 
different w-ith the modern industrial worker. Mass 
production limits his initiative, and not being the owner 

Jr’s interest in it is luke- 
fn Moreover the monotony of performing day 
in and dav out only a particualr part of the wliole 
proems leads to undue fati.gue, and this reacts adversely 
on his fee ings, and as self-expression through normal 
channels is frustrated his feelings take a torUmus 
course of personality disorders, which lead to strSnS 
management-labour relations, and such disorders lead 
to strikes when they afreet whole group of u-orkers 


there 1^ nn -0 r"«ch that 

su?c«.f,.nv^ of mechanics that it cannot t.ackle 
a?rall ri problems of environmental hvgicnc 
.yc all mainly mcch 3 nic.Tl, and witiiin reach of '>nv 
indiistn.ahst interested in them. Those of menla^l 

liman relations. Thc.>:c can only be solved thronrrl, 
l,vv,. nnd no, phvsical. All rclgC cSiX 

rail} assert the ultimate goodness of human nSture 
' drawing 

intcrcid T ' 1 " 

T f " *0 have one 

ndian mdustri.al worker is very often branded as one 
o ow productivity. This however is not his fault 
Upto now be never has been given a spor inrcl aSc^ 

:;.^K lum much, for it o,dv d.ais 

hi 
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influences which apparently have more afnnity for social 
science than medicine, and it is this interdependence 
tliat has brought to life the medico-social worker as a 
liaison officer between the two sciences. 

industrial medicine is no more in an experimental 
stage. It has by , now completely proved its worth, 
and not only has it justified ' its existence but has 
further proved that the future prosperity of an industr}’ 
depends more on it than , any other single factor. 
Industrial medicine has come to sla}’. Despite that it 
is still in its embryo in India. An awakening is visible, 
but it must be carefully nurtured and stimulated if it 
is to take lasting roots. That is why the All-India 
Medical Conference held in Bombay in December, 1947 
has passed a resolution recommending to Government 
to establish in , every province an Industrial Hygiene 
Institute doing both teaching and field work, and this 
conference of social workers also \yould be well advised 
to press on Government a similar resolution; for in- 
dustrial medicine is par e.xcellence a social science 
and activity. 

- In conclusion a reference may be made to the 
training of medico-social workers that the Tata Insti- 
tute of- Social Sciences has started. This howcn'cr is 
limited to hospital cases, and should be extended as 
soon as possible to industrial workers, Personal 
management is an important part of industrial medicine, 
and if it is to function adequately it needs co-operation 
of medico-social workers, 
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SPECIAL ARTICLE 

OTOLOGICAL GLIMPSES OF THE CONTINENT 

A. K. DUTT, M.n.E., m.b., f.r.c.s.e. 

Delhi. 

It was my good fortune to visit some of the E.N.T. 
clinics in the continent this summer (May-June, 1948). 

Here, I have tried to give a personal impression 
of these clinics. The impression as I say is personal, 
though I have tried to make it somewhat detached. I 
had very little pre-conceived ideas of these clinics. 
Before I begin, I must express my gratitude for the 
cordiality of my colleagues there and the wonderful 
old-world hospitality, I had received in most places. 
I would record my impressions separately by countries 
as only tlien, I can give a correct picture, otherwise 
it is apt to become a jumble of pictures and -not a clear- 
cut cameo. 


Oslo (Norway) 

Norway has recently been relieved of an army of 
occupation and for a small and not so rich a country it 
has recovered tremendously. 

The hospital I saw and worked, in was the Riks 
hospital (State Hospital) with Professor Oplieim in 
charge. . 

The E.N,T. department of the hospital has an 
accommodation for 50 patients. 

The work carried out is not outstanding, but good 
and mostly of , a roiitine nature. 

..In children, adenoidectomy is usunllj' done and 
not . tonsillectomy. Only grossly infected tonsils arc 
taken out. Guillotine is used mostly. 

Mostly local ana’.sthcsia is used and that is so 
practically throughout the continent. 

Even, general ana:sthe.sia is given by specially 
trajned nurses, on those rare occasions, when they are 
used. 

Stockholm (Sweden) 

The E.N.T. . clinics of Stockholm stand out in 
bold relief against all other clinics of the continent or 
I should say of an^'where else, tliat I have seen, as a 
inaivel as to what a small nation can do provided the}' 
liave the will and are left undisturbed. 

Admittedly, Ihc}' have surv'ived the last hvo wars 
without being forced into it and arc therefore in a far 
better position than most of the world economically. 
Of course, they have not spared money or cflort 
for medical relief. 

Stockholm has two princij)al hospitals — the Caro- 
line liospital and the Municipal hospital (Karoline 
Kasjukhuset and Sodersjukhuset) . 

Each of these hospitals can take about 1,100 
patients. Caroline hospital E.N.T. department has 90 
beds and Municipal hospital has 60 beds. 

Caroline Hospital is the University and State 
hospital. The building in itself is veiy modern and 
unlike most other hospitals that I have seen. It almost 
looks like a super-factory from outside. What it has 
gained in modernism, it has lost in charm. And the 
old -question crops up, if it is always a good thing to 
have everything too centralised. _ Does it not become 
less humane, specially from patient’s point of view? 
The hospital is spotlessly clean, and the facilities and 
equipment are lavish and latest. 

They have an out-patients’ department, a series 
of six operation theatres, where work can go on simul- 
taneously, six research laboratories, each with trained 
girl assistants, speech therapy centre, wards and lecture 
theatre all in one block. The senior staff see the'ir 
own private patients in the hospital itself, hospital 
providing all the facilities (that inddentally is the rule 
.in most parts of the continent) . 

The work docs not essentially differ from Britain, 
except again most of the things are done under local 
anjesthesia and techniques slightly vaiy' accordingly. 
To one used to British standards of anresthesia, whidi 
certainly -is one of the highest in the world, it looks 
a bit crude to do a fenestration (or any other major 
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operation) under local anaesthesia, the patient fully 

But it seems to work all right and the patients 
rarely complain, • 

A good deal of research work is going on, but it 
v.'ouid be inopportune and untimely, to comment on 
these, licforc they are completed. 

Jlfiijiicj/’af ffos/iffal— This hospital is a marvel of 
modernism. It is beautifully situated, by the side of a 
lake and no money or pains have been spared to make 
it as comfortable and modern as possible. Indeed it 
almo.st strikes one, that even Hollywood could not 
belter it. This is not meant as an insinuation, but 
mote in admiration. Some of the arrangements seem 
to be a little superfluou.s, but certainly if the city can 
nfTord it, there is no reason, why it should not be so. 

To mention one or two such things, I hope, would 
he intcrc.sting. 

As the Surgeon, after each operation, u'ashes bis 
h.ands for the next, he dictates in a microphone, placed 
over the .sinV: and the secretary sitting in a nearby 
room takes it all down (an internal telephone system). 

In the out-patient's department, each doctor sits in 
his specially coloured roemi (red. green, yellow, etc.), 
wearing s.anic coloured apron, and a nurse assists him. 

.■\s the patient is seen, they go out through one 
door, to receive necessary treatment. Meanwhile the 
nurse prcssc.s a button in the room, the next numlier 
in colour comes up in the out-patient room, and the 
paticiii holding ihc coloured number comes in. No 
liowiing or railing out. Tlie work done here is mostly 
routine and under local anaesthesia. 

_ The wards in both hospitals arc clean, air>' and 
lavishly equipped. 

Tiiry are mo<;t\y small rooms with an accommo- 
il.atinn^ for 2 — 6 patients. 

Not many modern hold rooms can boast of a 
more l.avifh array of comforts and luxuries. 


rorr.xiiA.ar.x (DrxMAr.n) 

Yrt another country, wb.ich has suftered much 
dnrnjp tlu’ l.a't w.ir .ami is stilt trying to rectwer. Rut 
:i j. Inrl v tn jvissr.. s-ome outstanding p<r* 
■'nnkt!'-' in th'- 1'..N.T. line at tb.e m''mcrit and in spite 
< r'i (hf;'.. trying to forge ahe.ad, particularly 
m rcr.arch fldd. I b.ad tb.c gorw} 

f, p ^5 Mvgin.l. v.hn is tV d.',\eu 
' } ■' ‘ He }«. a'-lv as'-i^ted bv Mr-, 

h'l ' m I t. bril’i'int *trsli''s rf tl’e jahvrJn- 
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Amesterdam technique, they are doing tonsillectomy 
in the acute stage under Penicillin and Sulpha cover. 
Results appear to be satisfactory. 

Here they use more general anssthesia than m 
Noravay or Sweden. 

, There is a large ward full of "Morbus I^Ieniere ' 
and as one would expect in a place under the direction 
of Prof. Iilygind, the investigations of Meniere’s dis- 
ease is very thorough. They call “Morbus Menierc- 
Labyrinthosis" thus avoiding a lot of dispute in giving 
it a correct name. 

Lwidly HospHal — Situated pleasantly in the out- 
skirts amidst large gardens of its own. E.N.T. clinic 
has 70 beds. 

In fenestration operation, Prof. Lund is using 
Popper’s approach with satisfactory results. 

Atisirupp Sanatorium for T. B. — It is one of the 
bigggest and most modern sanatoriums in Denmark. 
Situated about 25 miles outside Copenhagen amidst 
lovely woods is certainly worth seeing. 

It has 325 beds. Dr. N. R. H. Blcgv’ad, who is 
one of the leading otologists in Denmark is in charge 
of the E.N.T. side. He took me out in his car to the 
Sanatorium and very' kindly showed me all that was to 
be seen. 

Once a week he sees all new cases a.s a check up 
for any E.N.T. lesion and also secs all old cases, who 
have car affection as a follow-up. 

Streptomycin, Calciferol, gold-injections, Finsen 
light baths appear to be the main methods of treatment 
Recording to cases, though general treatment for tuber- 
culosis is still the sheet-anchor of trcafmrtit. 

Copenhagen left me with a gratitude for the 
courtesy and charming manners of all the doctors from 
the very famous to the struggling junior assistants v.-ith 
whom I came in contact. 


UTRECnT (HoLt.AND) 

_Thc first impression of Utrecht was the old 
fashioned hospitality of Prof. A. A. T- Van Egmand— 
the director of the E.N.T, clinic, whose guest I was 
during my stay there and no guest could be more 
kindly trc.atcd by himself, his family and his collc.agucs. 
The ho.spifality almost staggered me. specially in these 
days. v.hcn the world is getting more .and more narrow- 
minded. inhospitable and insular in so many v.'av,’;. 

State Hospital and PolihV.nU: f Utrecht ) — ^Tlie 
ho';p;t.a! i.^ rather oM. but quite ple.a'.ant. E.N.T. 
clinic has 50 Utrecht cutsln'nes nunv r/.licr 

j'hee', when we come in their rc'e-arch wnrlu Tr.cv 
are certainly keeping t:p the tradition of Magnus Ouis 
am! a hne* <-,f o’.'ner famo-.c 
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mathematics, it struck me as' a yerj* good and accurate 
labr 3 'rinthinc test. For 'practical , purposes; it is based 
on Barany’s rotation . test inasmuch as, Hallpike’s 
calorigram' is a : refined technique of the ordinary 
caloric test. 

• With a little effort ‘cupolometr)'’, could be carried 
out in. most proper!}’ set-up E.N.T. clinics.. . ' , 

Amsterdam • 

W.ilhchmua Hospital — Prof. De Kl}mri is ' in 
charge, who. unfortunately was away, -vvlien I visited 
the hospital. 

E.N.T. has 70 beds. .My -vdsit \vas short here and 
there was nothing very special that I saw oii which 
I. could comment upon. • 

Holland and particularly tJtrechct has left me 
mute not because there is nothing to say, but bccatise 
there is much to say about the kindness, I have re- 
ceived here, . . 

Basle (Switzerland) 

So many tourists visit Switzerland and so niucli 
has been written about ber charms, cleanliness etc. 
that I would leave then urisaid. 

State Hospital — Large and modern building built 
somewhat like the Coroline hospital in Sweden. 
E.N.T. ddjjartment'has 60 beds. 

Prof. Luscher is in charge, who has some brilliant 
researches to his credit. The genera! work is of a 
routine nature. 

Quite a lot of research work, specially on elcctro- 
accoustics is being carried out at the moment. 

Zurich- 

Kanlon Hospital— "Proi. L. Ruedi has succeeded 
Prof. Nager on his retirement as the director of the 
E.N.T. clinic. The hospital is up-to-date and fairly 
lavishly equipped. Not a good deal of research work 
is going on just now. 

Prof. R'liedi has done 14 Brianldng’s_ operation 
for bilateral recurrent nen’C palsy,- which is not un- 
common here as 'a post-operative effect of goitre. 

I saw two cases, where’ Brianking’s operation has 
been done, both showing good results. With - Zurich 
I completed my otological tour and I am publishing 
this in the hope that it might benefit even in a small 
way some of iny colleagues wishing to visit the otolo- 
gical clinics of these countries.’ • ■ 
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such, places as the TMiillippinc Islands and Alaska, as 
well a,<; the attempts which arc now being made by 
colonial offices in London and elsewhere to give tech- 
nical advice and material assistance to many non-sclf- 
governing territories, are indications of our awareness 
of the vast gap which exists between the standards of 
the West and those of many counries in Asia and 
.Africa especially: ' 


The international approach to tuberculosis control 
is one which I believe must be encouraged. Not only 
is this missionan,’ work welcome but T do not hesitate 
to say that those who go into the l)ack lanes and alleys 
of the, globe learn more about tuberculosis epidemiology 
than they liad ever known. It is the veiy magnitude 
of the task which attracts. We must never be daunted 
by its seeming insolubility. Wc become richer in 
knowledge froin our experience of the behaviour’ of 
tuberculosis in countries where the ‘disease is still 
epidemic and we readily conclude that the trials' we' 
may have in England, for example, following the intro- 
duction of the new Act, are indeed minimal in com- 
parison with the gravity of the tuberculosis situation 
amongst people even in our own Empire and many 
countries across the seas. 

The function of an International organization in 
cotintries with undeveloped programmes must be to 
guide and direct, not with a view to the duplication of 
the schemes which may, be successful in \yestcrri 
Europe or North .America, but only in directions in 
which wc feel sure .these countries^ wll ultim.ately be' 
able to follow within the limitations of their own 
economy and available personnel. 

Intcniational assistance must never, substitute 
national effort, for, in the long run. the destiny of any 
country’s programme must be established by its own 
workers, and in no sphere docs this apply more than 
in tuberculosis with its numerous social and economic 
ramifications which arc best kmown only to those who 
arc intimately familiar with local conditions. It may 
take some years before the World Health Organization 
may be in' a position to juake substantial impressions 
oti the tuberculosis problem as it presents itself now 
in South East Asia, the Wc.stem Pacific and many 
TOuntric.s in Latin America. The work has just started, 
and the Initial plan may have, indeed must, be altered 
in the light of experience gained, but if the inter- 
national co-operation and assistance which peoples ■ of 
the world have a 'right to expect is forthcoming, I have 
no doubts whatever that there will be workers of ability 
and experience, willing and ready to go into the many 
Macedonias which are crying for help. 
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POLIOMYELITIS AND PREVENTION 
Much interest is being taken now about poliomye- 
litis in this country, A statement from the Ministry' 
of Health, Government of India on this disease in the. 
lay press, has created interest and fear in the mind of 
people. This was almost simultaneously followed by. 
an appeal to the WHO for Iron Lung. Pictures' 
■came out in the daily papers showing the demonstra- 
tion of Iron Lung. All these because one case was 
reported every day in some of the big towns of India. 

Poliomyelitis is a serious malady. But dangers from 
poliomyelitis are no more serious than other endemic, 
diseases, c.g., typhoid and cholera. Mortality from 
tj-phoid fever in this country is heavy. This reveals 
the ]>oor state of public health measures available. 
We arc not aware of any campaign, even in big cities, 
against this easily preventable disease. There is hardly 
any visible sign of such cfTorts. Few people realise 
’that poliomyelitis does not necessarily mean the use 
of Iron Lung. Public Health measures must be devc- 
■lojycd to a high standard if this disease is to be pre- 
vented. 

Poliomyelitis is not a new disease in our country. 
Sporadic attacks had been known for a long time but 
unfortunately very few were recognised. Elderly 
t>coplc showing ravages of infantile paralysis are met 
by many medical practitioners. A larger number 
.attend the ortiiopa:dic department of the teaching 
in.stitulions. With public education more people arc 
Td:elv to ,'^cek medical aid. 

The recent epidemic of infantile paralysis at 
Carnicobar Island in the Bay of Bengal was widely 
p'.ddirised. Ko l»ody seems to know how this epidemic 
started among such n primitive people. The efforts of 
lhe_ Giavemninit of India to fight this epidemic arc 
pr.ai'cworthy. About the recent attacks of polinmyc- 
t'.tis no definite statistics arc a%-ailab1c. The Central 
llec.Uh Miui'-try rifncial circle lielievcs that the incrc.asing 
itiridence t'{ jriliomyclitis in different parts of India 
w.wr.ar.tv immediate .actinji to ebevk the disease. 5 cases 
of were resnrted in Delhi unto the end 
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observed during 1947-48. The epidemic at Cornwall" 
in a pointer in this direction. 

How does this change occur? Is it the result of a 
rising virulence? Is it due to the advent of a nw 
strain of poliomyelitis ? Several strains of human polio- 
myelitis virus are known. Some are infective only 
for: primates and man. Four strains have been found 
avhich are also infective for mice and cotton-rats. Can 
it be that some unknown factor unrelated to the virus 
alters the resistance of the human population and 
suddenly infection, results in severe disease with high 
mortality? Direct contact has long been conridered 
essential for the transmission of the virus. The spread 
is either by droplets from the mouth or through 
food contaminated with hands. The virus is also found 
on flies during an epidemic. Milk, artificial cream, 
■etc,, may also act as a vehicle for transmission of the 
virus. In the epidemic at Cornwall it has been found 
that the proportion of cases in which direct contact 
has been established and that of secondary ones 
occurring among bed or room mates, is remarkably 
low. The obsciwation is that the spread of poliomye- 
litis and. that of gastroenteritis seem to beiir a very close 
resemblance ; their seasonal epidemic curv'cs are similar 
and their causal organisms arc widely dispersed among 
contacts who, however, harbour them for only a com- 
paratively short time — possibly a month. 

■ • The susceptibility of an individual to an infection 
is a fascinating problem to which there is yet no satis- 
factory CKplanation, Some interesting observations® 
have been made on the susceptibility of the virus to acid 
in stomadi. With the usual pH in the stomach and 
at the height of digestion, the Hrus is rapidly inacti- 
vated. Since the acidity of tlic gastric juice varies 
from _ person to person, llic possibility of the virus 
rcacliing the duodenum in an active form must vary 
with the individual. This may be one of the rca.sons 
of individual susceptibility. 

There seems to be little chance of keeping the 
vinis outside the central nervous system. It h.as been 
delected in tlic brain experimentally even in abortive 
rasc.s. So at what stage may public bcalth mc.a<ures 
i)ecoTnc effective? In some countries general ptiblic 
hc.ilth^ mc-rsurcs liavc become singularly disappointing. 
Here in India pubhc hc.alth measures in llic handling of 
f'jorl and milk and the control of fli.es arc almo.'l non- 
existent, .Attention has, therefore, to focussed nwrc 
on the improvement of Icsic amenities lit:e sanitation, 
milk ar.d w.ater supply, control of ntid sch'vjl 

he.ahh. This will help r.’-t only in th.e tJrcaenlir ti tT 
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ACUTE POLlOMYELlTiS 

We print below a Memorandum issued by 
Medical Officers to the Ministry of Health, England 
in 1947 during an epidemic of acute poliomyelitis: 


Clhttcal Appearance — -Typically there arc three 
phases in the illness recognizable as poliomyelitis. In 
many cases there is also an initial or prodromal illness 
followed by' a distinct interwal of five to seven days 
before more serious .signs of disease appear. The 
chronology may be tabulated as follows: — 




Usual Incubation Period from 
Date of Infection 

Manifestations 

Stage A 

Prodromal illness 

1-4 days 

Fever,- wwkness, _ perhaps sore throat or diarrhoa and 
occasionally pain in. chest or limbs. 


Stage B 

Anterior Polimyclitis ; 
Phase 1 (onset) 

7-18 days (up to 3 weeks) 

Fever, flusiicd face, furred tongue, considerable hcadaclic, 
sometimes vomiting; drowsiness, irritability, and 
.'ind vague subjective phenomena, increasing stiff neck; 
sometimes exaggerated tendon reflexes 


Phase 2 

(pre-paralytic 
or meningitic) 

10-lS days 

Sometimes m.arkcd into.xication and coma; pain. on 
flexion of neck and spine ; tenderness and hyperacs- 
thesia ; sometimes nvstagrnus ' 


Phase 3 
(paralytic) 

13-18 days (up to 33 days) 

Hypcracsthcsia' and weakness of muscle groups going 
on_ to flaccid paralysis due to .anterior horn cell 
le.sions ; diminution in tendon reflexes. . There is a 
marked tendency for ■ paralysis to improve .after it 
has reached its height. 


■ The prominent symptoms in all phases of Stage 
B are referable to the C.N.S. They suggest a certain 
order of progression, which may .he indicative of the 
progress of inflammation witliin the central ncr\'Ous 
system. There may be intennisslons in this progres- 
sion, and one or both the later phases may not develop. 

An illness probably due to the same virus, in which 
the lower motor neurones escape and the signs and 
symptoms arc predominantly those of meningeal and 
cerebral involvement,, is notifiable .as polio-encephalitis. 

hijeclivily — ^The disease has been notified from 
many different centres throughout the country', and 
from some of these there has been evidence of radial 
or, concentric spread. It is known that non-paralytic 
cases of the disease, are able to transmit it ■ to others, 
who may or may not develop paralysis. Laboratory 
investigations have amply' confirmed this and have also 
demonstrated the presence of poliomyelitis virus in 
healthy contacts. Infectivity is,_ however, probably 
greatest. during the phases preceding paralysis; in fact 
the clinical paraly'tic disease is essentially an infrequent 
incident occurring among a far larger number of cases 
aborting in Stage A or Phase 1 of Stage B. These 
are none .the less infectious. 

Action of Practitioner — At tliis time poliomyelitis 
should be considered whenever a practitioner is called 
to see a febrile child (or even an adult) with in- 
determinate symptoms, particularly if there are other 
persons in the environment exhibiting the same sy’inp- 
toms or if there has been within a period of two weeks, 
any other febrile illness — c.g. “flu,” sore throat of 
unknoum origin — in the patient or his contacts. _ The 
patient should be put to bed in a room by himself 
and examined at every visit until a diagnosis has been 
made. Careful search should be made for the early 
indications of invasion of the nervous system {c.g., 
neck, rigidity). A good way of eliciting this is to 
ask the patient, to kiss knees while sitting up in bed. 
If within 24 to 36 hours the symptoms continue and 
no signs diagnostic of one or otlier of the coiiimon 
infections of childhood appear, the .medical officer of 
v,e informed. There should.be no, hesi- 


tation in reporting a case to the medical officer of 
health if in the presence of the slightest suggestion of 
rigidity of the neck there have also been psychological 
disturlxmccs such as fear, bad dreams, disturbance of 
sleep, drowsiness by day, restlessness by night, peevish- 
ness, etc. Tliesc disturliances not uncommonly precede 
the signs of meningeal invasion. ~Home isolation at 
onset atid on suspicion is a most useful 'measure .in 
the prcvcjition of spread of the disease. Nose and 
throat discharges and excreta shoujd be disinfected. 

. A l»ticnt .who is suspected of poliomyelitis should 
be, kept continuously in bed in a room by himself for 
not less than one week, having regard to the well- 
kjiown tendency for the symptoms and fever to subside 
in two or three days', time aiid then to recur. Isolation 
of confirmed cases from other children should continue 
for three weeks. Contacts .should be excluded from 
school for three weeks after isolation of the patient. 
Restrictions need not be placed on adult residents in 
an affected household provided they remain well. 

It is notoriously diffiailt to judge the value of any 
treatment in poliomyelitis. There is no evidence that 
convalescent serum given in the pre-paralytic stage or 
after has any . curative effect. Experience of prophy- 
laxis ' with gargles and nasal sprays has been dis- 
appointing. There is, hoiveztcr, dz’crzvhcUning evidence 
that a recent tonsillcctoniy increases the risk of a child's 
contracting pblioniyclitis; particularly of the hulhar 
tvpe. .prevalence,' of .poliomyelitis in an area should 
■therefore be an. indication for the postponement of ope- 
rations on '. the .nose and . throat whenever possible.^ 

Action by ItfcdiraJ Officer of Health— On rcceiv- 
,ing ..'a notification or learning of suspected cases of 
.poliomyelitis the medical officer of health should pro- 
ceed on the following lines: (a) advise all practitioners 
in the area; fb) assist in securing suitable accommoda- 
tion,- including isolation, for . .the patient in hospital or 
othenyise; (c) investigate the associated circumstances, 
including a search for, missed and abortive cases;- (d) 
icnsiire. that' precautions, are' taken on the assumptio'n , 
.tliat the disease - is capable .of .transmission ' by mild 
abortive cases ; .(c)' follow up all notified cases through- 



out the whole ^^riod of their illness to ensure that 
their treatment is suitable and continuous- 

IF/icJi m:il!ip!c cases have occurred in a district 
:;'i croi-.'dcd asscaddics should be discouraged, end so 
far as is possible ail cjatherhigs of young children and 
unnecessary Irr.vcl avoided. Young children should 
not he tiUourd to enter any house tehcrc there tr a 
case of undinrjiiosed illness. Contacts .should avoid 
physical strain. School closure is undesirable except 
under special circumstances. This advice does not 
apply to clay-nurseries and nursery school.^. So tar 
as ]) 0 .ssibk; the norma! groupings of the child popula- 
tion fliould be maintained and sick children removed 
proniptly. 

Tile niediral ofilcer of health should also advise 
his coimci! fir.st, on what can be done to promote car]y 
(iiagno.-is during the acute stage, and. secondly, on 
wlrst arrangements can be made under the local ortho- 
padic sc’ti'.me to .send all children affected whether the 
condition is slight or serious, to an institution equipped 
to give such special treatment a.s may be rcciuired to 
prevent avoidable muscular keakness or permanent 
dcfrittiiity. In view of the common occurrence of cases 
of i;olie;iiyelitis below the age of 5 year?, and bearing 
in mind the good results of effective treatment and 
th“ seri'.'Us ron-'Ciinence? of neglect, it is imporam that 
doctors should know of the facilities for orthopcedic 
trii'tment nvaiktble through the maternity ^jnd child 
v.'eifnrc and srlioo! iiealtli services. In tlie course fd 
ih'-ir roniine \isits health visitors may Iirar of suspici- 
on i early resf-s (jr of children with mild fiaralyses due 
to an uv.dctectrd attack. If the local prevalence 
a^'M'.mes epidvmic jiropcrtions infoniiation sh'nild be 
ciivnk.ted to the p-nldic regarding the care tu be 
o!c{'ivrd in the event of attack arid the facilities for 
tn ..tment avnihblv in the district. 

In view of tlie fact that the virus is e.xsrele l in 
tl'.e fa-ct-- anti lia^ bren found in flies tlje po.s'-ibiht'.' of 
V. I'ti r-kertte or lilktr alimentary infection slvmid be 
I 'jl VI nund. •.vhV-wgh rcUali’e evidence of -i-rvad by 
tl. na'inv is lackin;;. 


It 

THE V/OP.LD HEALTH ORGANISATION 
AND TUBERCULOSIS 

J. B. McDciugall. c.ii.s:.,, m.d.. f.r.c.p.e., i-.k.se-, 
Gaicf of Tuberculosis Section cf W’HO. in his address 
given to British Tuberculosis Association, Cambridge, 
England. April 6, 1940, says; 

It was not until the second World V\'ar had 
lingered on for nearly four years that a comprehensive 
attempt was made by the “United Nations Relief and 
Rehabilitation Administration'' (UNKR.A) to come 
into the tuberculosis field to help certain countries 
which had sufTered greatly from the etTects of the War. 
In 194.3-44 reports came trickling through to the ettect 
that the ravages from tvtherculosis in Central and 
Eastern Europe in particular, were enormous. These 
were merely reports, and were not accompanied by any 
.satisfactory statistical evidence. It required no con- 
firmatory evidence, however, to assess the damage 
which had been done in Poland. Ytigoslavia, Greece 
and other Ea.stern European countries, for the official 
war-time rcjvjrts had told in unmistakable terms cf the 
havoc which had been wrought to hundreds of 
thoiusands of people, of the expulsion of professicnal 
per.ionncl and of the precarious nutritional position 
of entire jiopulations in some countries. 

It was to meet this challenge tint UXRR.-\ wus 
created, and in tlic wimer of 194-1-45, whilst hostili- 
ties were .‘•till procccdi.ag in Europe, it was decided 
to send groups of field workers, including lulierculosts 
.'‘jseciali.sts. into certain accessible areas to determine 
more :iccuratcly the cfTects of war on the [icople and 
to give such as.-istance as might he possible. 

It is not my intention In-dny to give the dcvail? 
O', the fmdings in Pohnd, Yugoslavia, Greece and 
eheuhere in the years nrnu'liately following the war, 
for dr.t.a on tiiis .aspect of tlie qitestirin are nvnilai.'le 
from the rcv,c■Tt^ and papers ’pnidished hv a number 
of anth<.r^ including T)r nieU n047'i Itrhm ftO-tS'i 
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ai I niigcci n i cguiai ly among the epithelial columns However, the pattern 
is (lomiiitUcd I)} ti\ o lathei constant types In one the fibrous tissue is 
jiro^ent as fine stiancls \\ith a lacelike appearance The other type con- 
Msls of coal sc, dense fibious tissue with narrow shtlike interspaces 
Occasional!} the epithelial masses ate completely surrounded by 
neuiogha and sometimes neuioglia is completely absent Usually, exam- 
ination of the glial tissue does not leveal any histologic evidence of 
icaction to the gio\\th of the adjacent tumor 

Dcgenciation associated with cj^st formation is a conspicuous feature 
of ttimoi of the hypophysial duct In addition to true cysts, there are 



pig 3 — Palisade formation of the elongated 
ameloblast layer, a definite basement membrane is 
stained with hematoxylin and eosin (X 450) 


columnar cells forming the 
demonstrated, the specimen is 


numerous sl.ts or pusm-shaped empty spaces 

s,tes of cholesterol crystals m the tissue R 

the polanscope reveal these refrac y l.j.pophysral 

rVouT:t 

17 Footnote deleted by authors Sorin'^field, HI . Charles C Thonns 

i Barley. P " 

Publisher, 1933 
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disci ete particles to large irregulai calcified masses About the choles- 
terol cr\stals and masses ot calcium large foreign bodj giant cells not 
infrequent!} are seen 

Intercellular bridges are common m fresh sections stained b} the 
poh chrome meth^lene blue method Keratoh^ aline granules frequenth 
ha-\ e been reported m tumor of the In popln sial duct l)ut such granules 
were not observed m this series of cases 

A striking feature of the histologic appearance of the tumor is its 
extreme a^ascularlt^ This ma} in part account for the readiness nith 
nhich the tumor undergoes diffuse degeneration, nith c^st formation 

The presence of iisible bone m sections of the tumors has been 
reported consistent!} in the literature In spite of a careful search, no 
such material was obser\ed m this particular series 

CH \R\CTERISTIC P \ FHOLOGIC CHANGES 

Tumor of the In popln sial duct must be distinguished from sereral 
closeh related but histologicalh dissimilar tumors ot embrronic origin 
Dermoid and epidermoid tumor not mfrequenth occur adjacent to the 
sella turcica , w hen either tumor occurs abo^ e the tentorium cerebelh the 
origin usualh is m the basofrontal region An epidermoid tumor is one 
in which onl} squamous and basal epithelium are present A tumor 
which, m addition, contains other elements of normal skin such as sweat 
glands sebaceous glands or hair follicles is considered a dermoid 
tumor 

Histological!} the criterion for diagnosis of an epidermoid tumor is 
the demonstration of definite squamous epithelium Keratohi aline 
granules, intercellular bridges and cornification are prominent features 
In fact. It IS the desquamation of the comified cells which produces the 
main bulk of the contents of these c\ sts When other elements of normal 
skin are present in addition to the squamous epithelium, the tumor is a 
dermoid On rare occasions all three germ laiers mar be represented 
in the same tumor which is classified as a teratoma 

S\ MPTOMS 

In cases of tumor of the hrpophisial duct as in cases of ani other 
lesion presenting such a w ide and bizarre range of gross characteristics, 
the s^mptoms do not follow a stereotyped pattern but depend on the size 
and rate of growth of the tumor as well as on the order in which the 
adjacent structures are imohed 

19 Lo\e T G and Kernolian J Dermoid and Epidermoid Tumors 

(Qioleitcatomas) of the Central Ntryous Si 'tern TAMA 107 1876-1883 
(Dec 5) 1936 
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• ■ > i«n placed on ,he exact s,te of ongn, of ,|,e ,„„,or 

..I, on I . II, e dural .oof of the sella turcica as a delermimug factor 
1. e,clop„„,„al setineuce of the cluneal symptoms » A^umor 

I at nalu.alh comp, esses fi.st the p.tu.ta.y body and later extends 
iipu.in tn nnohe (he ccphalad stiuctuics As this type of lesion expands 
npu.ird )( must push (he dinal loof befoie it, hence, signs of pituitary 
(h‘>luiic(ion ni.n long antedate othei symptoms Such a lesion, because 
of i(s .in.itonnc situ.Kinn, may be considered an epidural growth, and it 
has been suggested that in many instances long-standing mild headache 
nia\ he (he result of gradual upward stretching of this portion of the 
duia lathei than a low giade Itydrocephalus 

A tumor aiisnig above the dural roof of the sella turcica has its origin 
m cell rests situated along the stalk of the infundibulum and the anterior 
superioi asjiect of the capsule of the pituitaiy body Naturally, such a 
giowth IS within the subaiachnoid space, and it early tends to fill the 
cisterna basalis A tumor of tins type tends to produce early involve- 
ment of the visual patlnvays and of the hypothalamus, whereas the 
element of pituitai}'’ dysfunction is not marked, because the lesion is 
sepal ated from the pituitaiy body by the diaphragina sellae 

If the tumor originates from lests situated at the point of passage 
of the stalk through the dural loof, lapid giowth of the mass may cause 
simultaneous functional changes m stiuctures both above and below the 
diaphragina sellae 

The symptoms nia}^ be further altered fiom any given pattern by a 
sudden hemorrhage into a large cystic cavity or by a lapid local degenera- 
tive process which produces irritant material that initiates a local or 
diffuse inflaminatoiy process in the suprasellar legion 

The symptoms of tumor of the hypoph 3 'sial duct have been described 
veiy well by Cushing They may be the result of pituitary dysfunc- 
tion, visual disturbance, hypothalamic compiession oi increased intra 
cianial pressure associated with hydi ocephalus Generally the initia 
symptoms aie eithei visual oi pituitary, but if the lesion is a owee 
pi ogress to a sufficient size the majority of the classic sj inptoms 

Pituitary involvement results in degrees of dj'^sfunction ^ar} i S 
nffid si/overlooked hypopituitary states to obvious ^ 

soge„.,al.s The endccr.ne d.sn,rba„ces are ge-y 'j' ' ' ‘ , of 

F.ohhch type of phye.cal appearance, hotve.er, the I-ora.n , 

E Hj pophvsengangtumoren mid ^egetnme Zcnirui 

Zwischenhirns, Nervenarzt 9 441-453 (Sept ) 
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infantilism n ithout adiposiU occasionalh is obser^ ed Critchle} and 
Ironside mentioned the trequenc\ of the association of acromegah 
nith an intrasellar growth of this tjpe hnt this is contrarj to our experi- 
ence Neither acromegah nor gigantism was ohser\ed m an^ of the 
cases 111 this series 

Cachexia is one of the less frequent manifestations of pituitan 
di sf unction , it has been obsen ed hi some authors in cases ot tumor of 
the In popln sial duct -- hut it did not occur m am of our cases In case S 
mild menstrual irregulariti which was first noticed eight 3 ears before 
the patient came to the clinic was the first SMuptom the subsequent 
amenorrhea antedated the onset of headache and \ omiting h\ more than 
two lears In case 3 the patient who was a man aged 31 had noted an 
unusual feminine distribution of pubic hair and a pale and pasti com- 
plexion for man^ ^ ears He remarked that it ne\ er had been necessan 
for him to sha^ e oftener than e\ er\ other da^ or e\ en at longer inteiw als 
In cases 2 and 5 there was a trank appearance of d\stroplna adiposo- 
genitalis In 7 ot the 11 cases there was eridence ot pituitaiw d^sf unc- 
tion ot notable degree -k constant obsen ation w as the low s\ stolic blood 
pressure the highest lalue was 110 mm of mercurj and in 6 of the 11 
cases the \alue for the s^ stolic blood pressure was 90 mm of mercur^ 
or less 

Visual disturbances 111 our experience constituted the most com- 
mon initial SMiiptom the\ were present m some form m e\er\ case 
Progressue dimness of \ision was the most common mode of onset 
and 111 most instances (8 ot 11 cases) this was the result of gradualh 
developing priman atrophv ot the optic nene It is noteworthv that 
m 6 ot these 8 cases the defect in the visual field was bitemporal 
Homonvmous hemianopia (fig 4) occurred in 4 cases m 2 there was 
associated mild papilledema and in 1 there was a well advanced degree 
of primarv atrophv of the optic nerve A. high degree ot choked disk 
(4 diopters) was noted in onlv 1 case the patient being a girl aged 5 
vears Because of the age of the child the visual helds could not be 
outlined In 1 case (case 2) there was a historv of definite visual 

21 (a) Frazier C H Pituitarv Cachexia Arch N'eurol & Psvchiat 21 1-lS 

(Tan) 1929 (b) orster-Drought C Dickson W E C and Archer B C 
Dvspituitarism of the Lorain T\pe Associated with a Pituitarv Cvst Arising irom 
I^athkes Cleft and Secondarv Lesions in the Hvpotlnlamic Region and Ventricles, 
Brain 50 704-718 (Oct) 1927 (i) \\ arthin AS A Studv 01 the Lipiii Content 
01 the Liver in Two Cases ot Dv spituitariMn T Lab & Clin Med 2 73-93 (\'ov ) 
1916 (d) Peet M M Pituitarv Adnmantinonias Report ot Three Ca-e- Arch 

Surg 15 829-834 (Dec) 1927 

22 Beckmann T M and Kubie L S A Giiiical Studv ot Tvventv-Oiie 
Cases of Tumour of Hviiophvseal Stalk Brain 52 127-170 (JuU ) 1929 BartcL ” 
Prazier -’■> 
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li.illucin.il ions uJnch had been associated with uncinate attacks Four of 
<1111 ixitjcnts )Md had pciiods of dipiopia as a lesult of weakness of 
.1 ciani.d ncnc On iJieoictic giounds one would expect that the visual 
(mdmtrs Mould indicate the situation of the lesion with reference to 
(he optic cln.isni, as well as shed some hgbt on the probable aniage of the 
tviniui Afain aiithois have discussed at length the reason for the great 
A.in.Uion in the icsults of usual examination, including ophthalmoscopic 
sliuK and examination of the visual held It has been postulated that a 
tumoi niibwg fioin the stipeiioi cell lests produces choked disks and 
sc‘concIai\ atroph}'’ of the optic neive, wheieas one arising from the 
uifeiioi cell rests causes early, primaiy atiophy of the optic nerve 
\Vithout doubt this is tiue in many instances However, the surgical 


c/s xn 



pjgr /f — Preoperative visua' fields in case 6, showing complete right homonymous 
hemianopia 

findings are geneially such that accuiate investigation of the prob 
ongm of the tranoi is not possible No doubl many of the '’•'''“‘I”® " 
the visual findings can be traced tiirthei to the normal a«c 
vaiiations which occur in the position of the optic ’ j 

variations in the outline of the sella tnrcica, the J.,, 

infundibulum The frequency with which primary 
neive was associated with a bitemporal 
inteiesting and peihaps significant, it no doubt sig 

situation of the lesion ?,vnnflnhmic simptoms occupy 

Many authors have reporte m ‘ ^ 1 ^,' tepe of tumor 

a conspicuous place m the prominent nor import mi 

However, m our senes they observed Drou=nnc=:=, ahhoiteh 

Polydipsia and polyuria vere not obserced 
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e\ ident in 5 cases alw a^ s appeal ed as a a er\ late de\ elopment and as 
probabh secondar\ to the h} di ocephaliis rather than the result of 
primarr imohement ot the midbrain b} the tumor 

H} drocephalus \\as a prominent feature, although the s}mptoms of 
increased intracranial pressure that is headache and r omiting, generally 
appealed late m the course of the illness Choked disk ^^as definite in 
all 3 cases in uhich there was no primary atropln of the optic nene, and 
in all probabiht} choked disk would hare been present in all cases 
had not the atropln preceded the increase of intracranial pressure It is 
doubtful whether papilledema e\er derelops subsequent to the appearance 
of primarr atropln of the optic nerre Headache rras outstanding at 
some stage in 10 of the 11 cases and romitmg rras present m 5 cases 

DI■\G^OSIS 

This t}pe of tumor occurs predommanth m children or }Oung 
adults, but doubtless it ma} remain small and asrmptomatic for many 
}ears In 5 cases srmptoms had appeared before the patient rras 10 
jears old, but m most instances sereral rears had elapsed before the 
patients presented themselres for treatment The oldest patient rras a 
man aged 52, rrho had had a progressire loss of rision for four rears 
(case 9) 

The result of neurologic examination rras as a rule, essentiall} nega- 
tire from an objectne standpoint In 4 cases there rras definite mental 
disturbance, rrliich consisted chieflr of lack of cooperation and failing 
memor) In case 11 the patient rras so disturbed mentallr that one 
phrsician had considered him psrchotic In 2 cases there rras a clear 
histor) of recurrent olfactor) hallucinations The sr stohe blood pressure 
rras uniformly lorr in each case 

Roentgenograms of the head disclosed positire eridence of bony 
erosion of the sella turcica in 10 of the 11 cases (fig 1) , contrary 
to man}^ reports, this rras the most constant single positire finding 
Suprasellar calcification of rarring degree rras er ident in S of the 11 
cases this percentage of cases is similar to that usuallr reported br other 
authors 

23 Camp T D Intracranial Calcification and Its Roentgenologic Signifi- 
cance, \m J Roentgenol 23 615-624 (Tunel 1930 Cushing, H The Intra- 
cranial Tumors ot Preadolescence Am J Dis Child 33 5al-5S4 ( April) 1927 
Dandr, tV E Brain Tumors General Diagnosis and Treatment m Lewis D 
Practice of Surgerr, Hagerstown Md F Prior Compam , Inc , 1932 pp 443- 
674 Huger A Zur Kenntms der im Rontgenbdd sichtbarcn Himtumoren mit 
besonderer Berucksiclihgung der Hrpophrsengangsgeschwiilste Fortschr a d 
Gcb d Rontgenstrahlen 21 603-614 1914 
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DirrERCOTIAL DIAGNOSIS 

III the absence of defnnte suprasellar calcification, patients who have 
I istial disturbances and erosion of the sella turcica, with or without 
CMdence of inci cased intracranial pressuie, may present a very difficult 
piobiem in pieoperatne diagnosis Although the age of the patient 
and the sunptoin coinplev may strongly suggest the presence of a tumor 
of the Inpopinsial duct, there are othei lesions vhich may produce 
similar evidence of chiasmal or precliiasmal invohement 

Adenoma of the pituitary bod}' produces a chaiacteristic balloon- 
like cnlaigcment of tlie sella turcica, bitemporal hemianopia and I'arying 
degrees of pituitarj' dysfunction Meningioma generally occurs later 
in life than does tumor of the hypophysial duct, it often is associated 
with local osseous proliferation and an increased local vascularity of the 
skull Primary tumor of the optic nerves or optic ihiasm-'* generallj' 
causes a moie rapid \ isual loss, i\hich is often associated with an enlarge- 
ment of the optic foiamens A lascular lesion in the region of the chiasm, 
sucli as an aneui3sm of the circle of Wilhs or of the internal carotid 
arter}', ma}' produce Msual disturbances and local erosion of bone 
Bizarre lesions of the inidbram must be considered, as well as local 
inflammatory reactions that pioduce chronic chiasmal arachnoiditis*' 

A tumor of the brain i emote from the optic chiasm may at times closel) 
simulate a priinar)' iniolvenient of this legion Obstructive hydro- 
cephalus associated with dilatation of the third ventricle often produces 
chiasmal signs and secondary ei osion of the sella turcica 


TREATMENT 

Medical measures have no place in the treatment of a tumor of the 
h)poph}sial duct They afford only temporarj symptomatic lehcf 
Palliation results only in more serious loss of vision or m gradua^ 
increase in the intracranial pressure This t}pe of tumor, as Cushmg 
has stated, presents the most difficult problem m neurosurgery 

Radical surgical removal of the tumor offers the patient his on } ra^ 
of hope, but this procedure is rendered exceedingly difficult bj t le re a- 
tively inaccessible situation of the lesion The growth is surroun e . 
Its base by vital structures ^^hlch cannot be sacrificed and " 
tolerate little, if any traction or manipulation Anteriorly 
nerves lateraify are the carotid arteries and posterior \ is i 

G , and Kernohan. J W A Ganghoncuroma of the OpUc 

Proc Staff Meet, Maio Chn 12 300-304 (Ma\ 1-) J'' „ } . Clironir 

25 Craig. W M, and Ldhe, W I Chiasmal ,0P 

Local Arachnoiditis c, „ptoms Pnvluctd in hup'-* 

26 Balle^. P Concerning the CereheJiar Si mpto^ 

sellar Tumors, Arch Neurol & Psichiat H (Peh ) IM 
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The circle of \Villis complete!} surrounds the base of the tumor and thus 
adds matenalh to the difficult} of the surgical treatment 

As a rule the tumor has reached a considerable size b} the time the 
patient presents himself for surgical treatment Consequent!}, one is 
general!} confronted rMth the problem of remo\al of a growth which 
has imolved the third rentricle, has distorted and compressed the mid- 
brain and has become intricatel} entwined m the diffuse arterial network 
at the base of the brain Simple aspiration ot the c}Stic portion of the 
tumor w ill natural!} rehe\ e the pressure but such a procedure alone is of 
little -value, as the caritv rapidh refills and the srmptoms return The 
most satisfactor} surgical management consists m aspiration and collapse 
ot the C}st followed bv as near!} complete a removal of the capsule as is 
anatomicalh possible 

In the pioneer da} s of neurosurger} the transsphenoidal approach w as 
the accepted method ot dealing with a lesion m the region of the optic 
chiasm '\lthough this method allow ed access to the sella turaca it w as 
extremeh unsatisf actor} m an attempt to remove a lesion in which there 
had been suprasellar extension In addition to the obvious anatomic 
limitations of this approach, there was alvva}s extreme risk of infection 
from the nasal cavitv Indeed death from postoperative meningitis 
was fairly common when this method was in vogue 

Within the past ten }ears the intracranial transfrontal operation has 
completel} supplanted the transsphenoidal method With the advent of 
this approach the operative mortaht} and ultimate results have evidenced 
a decided improv ement There is no longer the constant threat of post- 
operative infection provided strict surgical asepsis is observed The 
improv'ed visualization of the entire anterior fossa of the cranium 
permits more accurate and extensive dissection and mobilization of the 
tumor 

The question of the side on which the transfrontal craniotom} is to be 
performed is generallv decided on the basis of visual acuit} Experi- 
ence has show n that the most satisfactorv results are obtained in cases in 
winch surgical removal is carried out on the side corresponding to the 
ev e vv Inch show s the more marked v isual loss How ev er in cases in 
which the diminution of vnsion is equal bilaterallv the operation of choice 
IS a transfrontal craniotomv on the right in vnew of the slighter post- 
operative reaction vvlncli follows manipulation of the right frontal lobe 
of the brain 

Craniotomv is performed through an anterior nndline incision car- 
ried as far posterior as the coronal suture and then curved laterallv to 

27 Ad^on ^ \\ OrerabilitN of Brain Tumors \nn Surg 100 241-265 
(A.ug) 1934 Tlic Surgical Consideration ot Brain Tumors Xorthwcsteni Lnn 
Bull Med School 35 1-42 (Dec 31) 1034 



42 


ARCIIIJ'ES OF SURGERY 


end in tlic poslenoi infenoi tempoial legion (% 5) The skin and 
hone flaps aic icflcclcd scpaiately The anteiioi limb of the latter must 
he j)arallel lo the supiaoihital ndge and sufficiently far anterior to allow 
eas} access to the flooi of the anteiioi fossa The appioach to the 
optic chuism ina\ he made on eithei side of the dura mater and under 
the tiontal lobe of the biain The extiadural method is preferable, but 
on occasion e\'posuie may be improved by incising the dura over the 
fiontal lobe and pioceedmg intiaduially The extiadural approach 
becomes mtradui al at the lessei wing of the sphenoid bone 

In the piesence of internal hydi ocephalus, evacuation of the lateral 
ventncle by tapping of the anteiior horn usually will afford adequate 
loom beneath the fiontal lobe by paitially collapsing the hemispheie 



pjg 5 —Postoperative photograph of a patient 
scalp incision employed in operation for a tumor i 


showing the type of 
of the optic chiasm 
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p„o. to the ,nt.odi.ct.on of .nfafacheal ,„„avcnoasly to 

Ly to administer a hypertonic solution in the chiasinal 

shrink the hemisphere “d ^ intracranial pressure. 

anesthesia is used , Mamll proMdes an adequate 

The intratracheal tube sugges e difficult respiration 
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anterior fossa In faAorable cases collapse ot the c^stlc portion affords 
sufficient exposure tor gradual (piecemeal) renioial of the tumor 
Extreme care must be exercised at this point to aroid injurr to the 
circulus arteriosus and the anterior cerebral arteries, r\hich maj be 
embedded m the tumor It is inadrisable to attempt to remore the 
grouth intact, as this is usualh impossible without irreparable injurr 
of the adjacent structures 

Careful, gentle handling ot the tissues cannot be or eremphasized 
m this as in all neurosurgical procedures Well timed blood transfu- 
sions we feel are ot inestimable ralue m such a case Blood adminis- 
tered at the time the anterior fossa is being explored prior to remoral 
of the tumor, appears to reduce greatlr the degree of surgical shock 
as rrell as to supplr the patient rrnth some unknorrn factors rrhich 
greatly aid his subsequent conr alescence The specific ralue of routine 
blood transfusion during the remoral of such a tumor cannot, ot course, 
be accuratel} estimated Xerertheless experience has shorrn that there 
IS definitely more than a casual relation, and it is beliered that routine 
transfusion in these cases rr ill be f ollorr ed br impror ed surgical results 
Seren of our patients receired transfusion (indirect sodium citrate 
method) on the operating table, although the blood rras not needed to 
combat shock One patient rras giren transfusion the dar after the 
operation because of persistentlr lorr blood pressure The question 
of drainage of craniotomr rrounds is subject to much debate ithout 
entering a long discussion rre should like to sar that it is our feeling 
that drainage of the rround for a period of twentr-four to forty-eight 
hours IS of distinct ralue Drainage rras emplored in ererr case in this 
series Usually trro Penrose cigaret drains are emplored One is 
placed under the frontal lobe, rrhich has been derated in order to 
facilitate remoral ot the tumor This dram is extradural and does not 
come in contact rrith the optic nerres or the cortex cerebri The other 
dram is left between the musculo-osseous flap and the scalp The exter- 
nal ends of the drains are brought out through the posterior limb ot 
the rround Rarelr, the first dram is brought straight out through a 
stab w ound m the anterior temporal region 

In operations on children among rrhom tumor ot the hrpophrsial 
duct IS most often seen the time factor is rrorthr of careful consider- 
ation We hesitate to discuss this point because after all accurate diag- 
nosis, extreme consciousness ot aseptic precautions and carefullr 
planned and executed surgical technic combined with rrell adminis- 
tered anesthesia are the principal determinants of a successful outcome 
Horrerer craniotomr is a iiotorioush long procedure and if it can lie 
shortened rrithout sacrifice of accurate hemostasis and saletr this mil 
be a boon to the surgeon and probablr contribute to a lowering oi 
mortalitr 
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Dn „ s yea, a.ul a half, the hosp.tal servce of o.,e of „s 

«n I he a ‘'■<= temp'’™' 

„ ,al ! ? .•'ponou.ot.ca of the suptatentonal cran.otomv 

« m, I. , , „|,e.a„o„s pcfonned for be„,g„ ks.ons w,th continuous 
stmucs instead of intetrupted sutures of silk as was previously 
clone I Ins s.y es a gieat deal of time and, so far as can be deteimined, 
lias not caused any untowaid developments m the healing of the wounds 
ihc a\crage time lequned for the performance of each of these 
11 icpoited operations was thiee hours and five minutes The longest 
cypcuiUon required four hours and fifteen minutes, and the shortest, one 
houi and foi ty-five minutes 


Postoperative caie of the patient, which should include timely lum- 
bar punctures foi diainage and administiation of pituitary pieparations 
m case of water imbalance, is veiy important, tending to i educe mor- 
bidity and possibly mortality 

Aftei the removal of the Penrose cigaret drams (twent},-four to 
foity-eigbt houis aftei the operation), if the patient complains of head- 
ache or has fever oi stiffness of the neck a lumbar puncture is per- 
formed while tlie patient is in the horizontal position on his side, with 
the craniotomy wound uppermost to avoid pressure and discomfort 
The piessure of the cerebrospinal fluid is determined Avith an Ayer 
manometer, and the pressure is reduced slowly to half of the original 
value If the fluid is bloody or xanthochromic, spinal punctures should 
be performed daily until the fluid is clear Two or three punctures 
usually are sufficient 

If the water balance is negative, that is, if the urinary output is 
greater than the total fluid intake, posterior pituitary should be admin- 
istei ed Usually, 0 5 cc of a solution of posterioi pituitary adminis- 
tered hypodermically twice daily will correct the fluid discrepancy and 
relieve the thiist which is a usual accompaniment A few days of this 
therapy will usually suffice If the imbalance should recur, nasal insuf- 
flation of powdered posterior pituitary is a better method of treatment 
The patient can administer this preparation in this manner uitiout 
aid and without a hypodermic syringe 


REPORT OF CASES 

f-^sE 1 A gir! aged 5 years v%'as brought to the chnic April 15, 035, 

of proires^ve kpa.rmen, of r,s,on She ted b«n pell »»<.! i," 

te/r4s.ra„o„, when .he paroots noted .ha, te. ..non.- 

her right eye turned outward She mver had heada 

not vomited The values for the systohe and d«stoI.c 

and 58 mm of mercury, respectively, and tlie pulse rate 

of general examination were essentialK negatne ti,c neht ot 

Ophthalmologic cNam.m.ioo jj, ,,c Tint, 

nnd ,te ab.h,y .o coon, finger, a. 10 fee, O meter-) 
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was temporal hemianopia in the left e^e, and there was onh a residual temporal 
field m the right e\e Funduscopic examination disclosed e\idence ot bilateral 
^troph^ of the optic ner\e There was convergent strabismus of the right eve 
The pupils and reflexes were normal 

Roentgenograms of the head revealed a calcified tumor 5 cm in diameter 
just above and anterior to the sella turcica calcification had occurred in the walls 
of the tumor There was evidence of secondarv erosion ot the sella turcica and 
thinning of the floor of the anterior lossa on the left side Neurologic examina- 
tion disclosed no abnormahtv \ diagnosis of suprasellar cvst was made A 
transfrontal craniotomv on the right side was performed intratracheal ether anes- 
thesia being used The anterior horn of the right lateral ventricle was tapped, 
this allowed the brain to collapse and permitted excellent exposure A verv 
large cvstic tumor was found its position was both intrasellar and extrasellar 
Both optic nerves were displaced laterallv and were stretched to several times 
their normal length A.spiration of 4 ounces (120 cc ) of thick dark vellow fluid 
collapsed the cvst, which was then incised and a large amount of grumous 
material was removed The cvst was removed and the third ventricle was opened 
The wound was closed m the usual anatomic manner One Penrose dram was 
left adjacent to the sella turcica and one was left between the scalp and the 
bone flap The microscopic diagnosis was tumor of the hvpophvsial duct Con- 
^alescence was entirelv uneventful The patient was dismissed on the fifteenth 
postoperative dav The results of another neurologic examination which was made 
before the patient was dismissed were es«entiallv negative It was observed that 
the strabismus had entirelv disappeared \ isuai acuitv at the time of the patient’s 
dismissal was approximatelv the same as at the time of the original examination 

Comment — This case illustrates the tragic result of postponing 
surgical intervention when pressure on the optic nerves has developed 
It further emphasizes the irreparable atrophv of the optic nerve which 
results from long-continued local pressure 

CvsE 2 — A man aged 26 was referred to the clinic in Julv 1935 because of 
headaches and an endocrine disturbance He said that he was well until the age 
of 9 vears however, at the age of 6 or 7 vears he had severe headaches which 
occurred periodicallv for two vears He stopped growing at the age of 9 vears 
He did well in school until his junior vear in high school, when he failed m 
several courses and found it difficult to concentrate His voice did not change 
Between the ages of 21 and 26 his height increased 4 inches (10 cm ) Two vears 
prior to his admission to the clinic he noted decreased vasion m the left eve, 
decrease proijressed graduallv The na^al field m the left eve vva'^ the last to lo-e 
Its vision and for a vear before the patient came to the clinic he was completelv 
blind in the left eve A. short time before he came to the clinic he noted that 
he bumped into objects to his right unless he turned his head Periodic peculiar 
odors and visual hallucinations associated with olfactorv hallucinations were noticed 
three or four times a week during the vear prior to his admission Gcnerallv he 
felt well except for tiredness and drowsiness vvhich liad been noted a sJiort time 
before he came to the clinic 

The results of general phvsical examination were essentialK necative The 
values for the svstolic and diastolic blood pressure were 84 and 62 mm oi 
mercurv respcctivelv and the pulse rate was 72 The patients icaturcs v ere 
those of a bov ot 11 or 12 Endocrine dvsfunction was evidenced bv the ab cncc 
ot bodv hair and bv the narrrow shoulders broad hips pads oi lat over the 
pubes and trochanters short trunk long sender arms and lone lapcriiar finctr= 
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•Jilt' f.itc Mits siiifiotl) and bcarflfoi;<: Tim 

'JJic .Oicc uas hmh n,(cl r7 solf. wlnte and smooth 

itonitalm ucrc infantile Onlifhnl rudimentary, and the 

HI. ao ,..,.,1 6/5 „.o,. ° '" 

the ne-lif o\o niri » i i ^ There was temporal hemianopia m 

l<f( 1 . V T «"rve was present m the 

. c vocn gcnogranis of the head revealed enlargement, grade 3, of the sellae 

seihol floor Tlie posterior chnoid processes and the dorsum 

lae tverc ciodcd IScuroIogic oxawmation revealed moderate generalized weak- 

of the aims and legs Tiie deep tendon reflexes were diminished or absent, 
t\ cn on rcenforccmcnt The Bahinski phenomenon was present on the right side 
i he direct light reflex was absent in the left eye The diagnosis was tumor of the 
pitmtari bod} 

ith the patient under intratracheal ether anesthesia, a transfrontal craniotomy 
t\as performed on the left The brain was tense, and the dura bled freelv An 
attempt to tap tlie left anterior born was unsuccessful Careful elevation of the 
left frontal lobe disclosed a large cystic tumor which filled the sella turcica and 
displaced the optic chiasm posteriorly The left optic nerve was flattened, and only 
a small part of its substance lemained The right optic nerve was less involved 
but was much smaller than usual and appeared concave on the mesial aspect 
as a result of local pressure The capsule of the tumor was opened, and a large 
amount of dark brown grumous material, which contained crystals of cholesterol, 
escaped Very little solid tissue was present in the tumor A subtotal removal 
of the capsule W'as easily effected without trauma to the hd;acent structures A 
Penrose cigaret dram w'as placed Jbeneath the frontal lobe, and another was placed 
between the skin and the bone flap 

The convalescence was uneventful Another neurologic examination, made 
before the patient left the clinic, revealed essentially the same findings as were 
obtained before operation, this was also true of examination of the ocular fundi 
and visual fields, except that light perception was present in the left eye and 
subjective visual improvement was noted in the right eye The pathologist made 
a diagnosis of tumor of the hypophysial duct 

Case 3 — A man aged 31 was admitted to the clinic on Dec 12, 1935, because 
of progressive impairment of vision He alwmys had been ner\ ous, shy and shghth 
backward He stuttered until he was of high school age Six months before his 
registration at the clinic he had “the flu,” which lasted about one week Soon 
thereafter he first noted that the vision in the right eye was not normal Photo- 
phobia and further impairment of sight developed, as well as a “blind spot in 
the right eye Dull frontal headaches began about this time They occurre two 
or three times a week and were worse in the evening There were also pcrioi tc 
m the frontal region The headache was intensified bj stooping, 

Three months before he came to the clinic lonuting 

occurred, associated with nausea The vomiting occurred 
worse when he became nervous or when he suddenly assumed an crec po 
The patient was pale The values for the systolic and diastolic Woo 
were 110 and 82 mm of «^ercurj^ respectneh, and ^the^pu ^ 

was a 


sharp pains 
jarnng and straining 


■Lm.ne“d,stribution of pubic hair 

visual acuity to be 6/10 in_the left pncmponl 


fingers with the right eye Examination oi me enlarged bhnd.poN 

hemianopia (relative), a central scotoma - paHor in ibc IcK 

,n both eyes Funduscop.c examma lon J ri!c dngno ,s va. 

eye and m the temporal portion of the right optic 



LOI E ET -iL— TIMOR OE H\ P0PH\SI4L DLCT 


47 


chiasmal lesion, more prechiasmal on the right than on the lelt Roentgenograms 
of the head disclosed enlargement grade 3, of the sella turcica, there also i\as 
eaidence of erosion ot the floor of the sella turcica and ot the postenor chnoid 
processes There a\as slight calcification at the outlet ot the sella turcica The 
diagnosis a\as chiasmal lesion 

\Vith tile patient under intratracheal ether anesthesia, a t'-anslrontal cramotomr 
was performed on the right The right optic ner\e was swollen and had been 
displaced mesiallj and upward b\ a reddish purple mass which was situated 
between the ner\e and the right ophthalmic arten, which was displaced lateralh 
The left optic nene appeared normal The tumor appeared to ha\e arisen from 
within the sella turcica, but it extended be%ond the confines of that structure 
The cjstic mass was aspirated, and aellow fluid was obtained The capsule was 
split, and a large quantity oi gra\ grumous material was aspirated through a 
brain cannula A portion of the capsule was resected Cholesterol cr^stals were 
clearh iisible floating on the ph\siologic solution of sodium chloride while the 
the anterior fossa was being irrigated The wound was closed in the usual 
anatomic manner, one Penrose cigaret dram was left in the anterior fossa Con- 
lalescence was uneientful The patient was dismissed from the hospital on the 
twelfth postoperatu e dai Microscopic examination reiealed a tipical tumor 
of the h 3 poph\sial duct A. neurologic examination made before the patient let^ 
the dime did not reieal an\ abnormahti Ophthalmologic examination disclosed 
improiement in Msion which was 6/7 m the left e\e and 6/12 m the right eie 
The pallor of the optic disk remained the same as prior to operation Examination 
of the Msual fields reiealed a questionable homon^mous detect on the left, which 
had become much fuller in extent 

C\sE 4 — A bo\ aged 5 tears was brought to the clinic on April 27, 1935, 
because of headaches, tomiting and diplopia A.bout four months prior to his 
registration the patient began to complain ot headaches which usualh were worse 
in the morning At the time he was brought to the clinic the\ had become more 
frequent and more set ere A.bout three weeks prior to his examination it was 
noticed that his left ete turned in’ \t times he became tert drowst This 
drowsiness would persist tor seteral dats and then disappear There was 
constipation for two or three months prior to his admission to the dime The 
talues for the ststolic and diastolic blood pressure were 82 mm and 60 mm ot 
mercurt, respectiteh The pulse rate was 76 and the temperature was 996 F 
A. definite cracked pot note w as elicited b\ percussion of the head Ophthalmologic 
examination disclosed papilledema oi 4 diopters on the right side and 3 diopters 
on the left side There were no hemorrhages On account of the age of the 
patient and the lack ot cooperation the \isual fields were not determined 
Roentgenograms of the head revealed increased intracranial pressure enlarge- 
ment of the sella turcica erosion of its floor and of the posterior clmoid processes 
and small areas of calcification within and jun above the sella turcica Xeurologic 
examination did not disclose am abnormalitv The diagnosis was evst ot Rathke’s 
pouch 

On Mav 2 1937, with the patient under ether anesthesia, a transirontal 

craniotomv w as performed on the right The contents of a suprasellar and 
intrasellar evst were removed and the wall oi the evst was rejected Because 
ot increased intracranial pressure it was necc^sarv to tap the anterior horn 
the right lateral ventricle and evacuate a large quantitv oi cerebro pmal fluid 
before'" the right frontal lobe could be elevated sufhcientlv to permit exploration 
of the region'" of the =clla turcica When the irontal lobe had heen elevated and 
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•itiiicturcs ^i.o.,f ihn c II ♦ ^ ° collapsed, the anatomic 

n cuircs about tiie se la turcica were identified, and it was noted that the bulk 

01 I 1 C. cist lias situated on the left of the left optic nerve, the optic chiasm and 
cisfm ' carotid artci} The optic chiasm was ballooned out and appeared 

c ic he chiasm was not incised, as ,t was felt that the apparent cystic change 
n tins structure might well he the result of edema secondary to stasis caused by 
local pressure hi the tumor The wall of the tumor was gradually coagulated by 
nicaus of the clectrosurgical unit and was partially resected When the tumor had 
been remoicd, the optic nerves and optic chiasm appeared to have been decompressed 
complctch A Penrose cigaret dram was left under the right frontal lobe and 
brought out through the posterior limb of the craniotomy incision The patient’s 
com alcscence uas satisfactory, and the wound healed fay primary intention Micro- 
scopic examination of the tissue removed at operation revealed the characteristic 
appearance of a tumor of the h}'pophysial duct Postoperative neurologic examina- 
tion did not reveal any change in the preoperative condition, ophthalmologic 
examination disclosed receding papilledema and some secondary atrophy of the 
left optic ner\e 

This patient recently underwent another craniotomy elsewhere, because of a 
recurrence of the symptoms 

Case 5 — A youth aged 18 legistered at the clinic on Oct 9, 1936, because of 
headaches, vomiting and impairment of memory The first attack of headache 
occurred in 1931 This attack was associated with vomiting, which lasted six to 
eight hours The attack was followed by exhaustion The second attack occurred 
in 1932, this was followed by similar ones m 1933 and 1934 Each succeeding 
attack was more severe and lasted longer than the previous one The patient said 
that his general health between attacks was good In 1935 his lack of phvsica! 
development was noted, and a diagnosis of dystrophia adiposogemtalis was made 
He was given thyroid extract, and later high voltage roentgen therapy was applied 
to the sellar region After the roentgen therapy he became very ill tor three wee 
severe headache, vomiting and malaise were present Two months before he came 
to the clinic, administration of solution of posterior pituitary produce mar e 
improvement He did not vomit while this pieparation was being admmistcrc 
However, the headache was not relieved During the few months prior to ns 
admission to the clinic the patient became more drowsy, bis memory faecanie yerj 
poor, and vomiting not only reappeared but became projectile e pa ^ 

underdeveloped for his age, he had the stature of a child of ^ ^ 

feminine type of deposition of fat and Jacked secondary sexual chamet 
values for the systolic and diastolic blood pressure were 94 and^ 66 mm 

mercury, respect, vely The pulse rate was 68 ” Spbtlnlmalou.c 

was dry but soft A b.u.t ..as heard ,n ‘f ,,, .Jl .ec ,uo„ne 

eearntnafon d.sclosed 6/10 vision ,n the "f'’' pd himponl 
obiects with the let. eye EvanunaW, of the viswl folds c c 

heLanopta (residual nasal field) j ZrZed pallor, rn<k i 

moderate temporal pallor of the right oP'e ' ,mealed diffuse calcfle.ilioi' 

left 0P« ** ZZZ Z destrucoi. o, l.r 

V xtlatrs i^as tumor the h.P«Pb. as 
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On Oct 20, 1936, wtli the patient under etlier anesthesia, a transfrontal 
craniotonn was performed on the lett The ether was administered through an 
intratracheal tube The frontal lobe was tense and the brain was eleiated with 
considerable difhculti Isumerous adhesions were present between the brain and 
the underhing tumor A characteristic thin-w ailed cist which contained calcium 
was found Aspiration ot the cist produced approvimatelj 20 cc of brownish 
fluid, which contained cnstals of cholesterol The portion of the cistic wall which 
could be easili mobili7ed after collapse of the cist was carefulli resected There 
had been compression of the optic neries and, although the greatest usual losS 
was on the left side the left optic nene appeared larger and more nearli normal 
than the right The wound was closed in the usual anatomic manner, two Penrose 
cigaret drains were inserted as a precautionan measure The microscopic 
diagnosis was tumor of the hipophisial duct The wound healed bj pnmari 
intention, and the comalescence was uneientful except tor a period between 
the third and the sixth postoperatne da 3 s, when spinal puncture was done on two 
occasions to rebel e a moderate degree of increased intracranial pressure The 
comalescence thereafter was satisfacton The patient was dismissed from 
the hospital on the twelfth postoperatne dai, at which time his condition was 



Fig 6 — Postoperatne photograph of the patient m case 5, the picture was 
taken two weeks after the operation 

excellent and his iision much improied (fig 6) He was able to recognize gross 
objects with his left eie A recent report stated that his general health was 
excellent, that his iision was leri good that he could read well with either eie 
and that he had had no headaches since he left the clinic 

C VSE 6 — \ man aged 33 registered at the clinic klai 25, 19o6 because of 
headaches which had occurred for one lear He had had frontal headaches as lar 
back as he could remember, but these had not been as seiere as the headaches 
which occurred during the lear before he came to the clinic The latter were 
bilateral frontal headaches , at times the pain extended to the occipital region 
The headaches occurred daili and were of increasing seieriti For about one 
month prior to registration the attacks were periodic and characterized hi an 
aura During these attacks he felt as if he were going to lose consciousness The 
attacks were followed bi a peculiar odor which smelled like medicine These 
uncinate attacks lasted about a minute and were tollowed bi an increase ot pan 
in the head Thei occasionalli awakened him at night He otten had as mam 
as three or four attacks during the dai, and at times he had to leaie Ins work 
and he dowaa The patient felt that liis memon lor recent eients was lading 
Because of blurring of iision he consulted his local phis.c.an who prescribed 
glasses These produced temporari relief There was a loss of the 'eU'C oi 
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I , ! ,,,' , ,) ‘ "", -mcl uitis were dilated, this sug- 

n .'< tin npm dikf iWcur.tlKrcuasnomensiiraWcclmation 
Icrimifr, diMjos.d u.mpkit rmht homoinmous hcmianopia 


1,1. <,i ilK head d.cio.d an irregniarh calcified shado^ 
M itid uitiun am! exttmki! afKne tJie <el)n inrcica There also uas 
1 M.nmin uov,„n „i jhe ll-,or o: the silJa turcica, of the posterior 
iml oi flit dorsum hIIr 

I tr.msiroi.i li iraiiiotoim was periornitd on (he right The brain 
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, , , " *' i''-"oijoi-n on me rigiit me brain 

^ i mhr dtlmit.h imri .std pn^^m. and it u.as with difiictiUi that the right 
.. Id lo > V i< thiaftd mrnamch to expose tiic large thm-walled c>stic tumor 
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I'lg 7 — Nornml fields of Msion with normal central iision after remocal of a 
tumor of the hjpophjsial duct (case 6) 

which was situated to the left of the optic dnasni and the left optic nene and 
which had displaced these structures to the right The thin wall of tlie cyst 
contained a large quantity of calcium Three ounces (90 cc ) of yellow fluid, 
which w’as loaded W'lth cholesterol cr 3 sta}s, w’as obtained from the tumor Aspira- 
tion collapsed the wall of the cyst and reduced the intracranial pressure sufficiently 
to permit excellent exposure of the structures about the sella turcica The ^ 
optic nerve wms about normal in length and was onh’' slight^’’ displaced ^ ^ 
optic nerve, however, w'as definitely elongated and arched tow'ard the ng ^ ^ 

The capsule of the tumor w’as delivered beneath and around the left optic nene an 
removed A Penrose cigaret dram was left under the right frontal o 
brought out through the posterior limb of the craniotoxnj noun i , ,, 
examination disclosed a typical tumor of the hjpoph 3 S!aI duct "nie ^ 

bv primary intention, and the patient’s comalescence was rapid He was 
\rom Z care on Jime 16. at this time he was free from headaches, and nejoffig-c 
examination did not disclose any abnormality except the loss of the sens 



LOJ E ET -iL —TIMOR OF H\ POPH\ SI -iL DLCT 


51 


There hid been no recurrence of the uncinite attacks Vision was normal, and 
the Msuil fields were nonml (fig 7) There wis no edema of the optic disks 

C\SE 7 — V boi aged 11 wis brought to the clinic on A.ug 8, 1936, because 
ot progressne loss oi MSion in botli eie« Three lears prior to his admission, 
during a routine plnsical elimination at school, a nurse noted defectne Msion 
in his right eie The child howeier, did not complain of poor iision until one 
\ear before he came to the clinic One montli beiore his admission, frontal head- 
aches occurred daih for three weeks The\ were moderateh seiere From the 
time he was IS montlis ot age his nose bled frequenth the epistaxis was alw^ais 
worse in hot weather During the month before his admission epistavis occurred 
dai!\ and often wis preceded bi headache, which was relieied after his nose had 
bled for a few minutes The results of general phisical examination were 
essentialh negatne The lalues lor the s\stolic and diastolic blood pressure 
were 96 and 62 mm ot mercur\ respectneh The pulse rate was 78 

Ophthalmic examination reiealed that M«ion was 6/10 in the left eie and 6/30 
in the right eie Relatne bitemporal hemianopia and relatiie central scotoma of 
the right eie were disclosed The optic disks appeared lull nasalh but were not 
definiteK edematous There was pallor grade 1 of the temporal part of the right 
optic disk, but there was no definite pallor of the left optic disk Roentgenograms 
of the head reiealed enlargement of the sella turcica and slight thinning of its 
floor and of the posterior clinoid processes Neurologic examination did no^ 
rexeal am abnormahtx There was no exidence of endocrine disfunction, although 
the child was pun\, pale and listless The diagnosis was chiasmal lesion 

A transfrontal craniotonn was pertormed on the right, with the patient under 
intratraclieal ether anestliesia A. large suprasellar and intrasellar thm-w ailed cist 
was found, this was situated in front of tlie optic chiasm and had displaced both 
optic neries lateralli Approximateli 25 cc of thick lelloii fluid was remoied, ann 
a considerable proportion of the wall ot the cist was remoied The cist contained 
a great deal of calcium A portion of the capsule of the cist, which was behind 
and under the optic chiasm, could not be remoied but both optic neries were 
tlioroughh decompressed One Penrose cigaiet drain and one Penrose drain 
11 ere inserted, and the ii ound ii as closed in the usual anatomic manner Con- 
lalescence was satisfactori, and the wound healed bi priman intention (fig 5f 
Histologic examination reiealed a tipical tumor of the hipophisial duct Post- 
operatiie neurologic examination did not reieal am abnormaliti Ophthalmic 
examination demonstrated great improiement in the iision The iision in the left 
eie was 6/6, and that in the right eie was 6/30 No significant change had 
occurred m the ocular fundi since the preiious examination The usual fields 
showed marked improiement, that of the left eie was reported as normal and 
there was onli a suggestne temporal notch in the usual field of the right eie 
Howeier, the relitiie central scotoma remained unchanged V hen the patient 
was last heard from his condition was sati'-tictori and tliere had been no further 
loss of iision 

CisE 8 — A woman aged 25 came to the clinic on Noi 25 1936, beciuse ot 
headaches ind amenorrhea Until the ige of 17 she menstruated regularli at 
which time the menstruil periods begin to be irregular Amenorrhea lor as long 
IS three months occurred oiten The mense^ gradualli decreased m ireqiienci 
and amount and from the age ot 20 on amenorrhea prei ailed Afani ti-pcs m 
glandular therapi were tried without mail For seieral lear- prior to her 
admission to the clinic she had headaches which became more sciere during the 
Ii't s,^ \o ,„ual trouble had been notca In the patient For the past 
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I. >u, I,,,, innl, ehi „ ,e „|,lc co„l,„„e l,c, work as clerk ■„ a store Two 
t in. la (on -In came l„ the d„„c she had Ihc first attack of vo.mt.ne, which began 
” ‘ Cainidsioiis occuticd four times dunno- thp d j 


out 


, I I • four tunes during the following day, and 

gtiKi.dirtd gr.nnd inal seinirc was described by the home physician Drowsi- 
iK^t iiKK utd iht results of general phjsica! examination w'ere essentially 
iite.ime Jhe salues loi the s\sfolic and diastolic blood pressure were 108 mm 
and /s iiiin of inereurs, lesiKetnely The pulse rate was 58 Ophthalmic 
exaimintion disclosed normal \isual acuitj Examination of the visual fields 
diselovtd homoinmous hcrnianopia of the right lower quadrant Funduscopic 
eximmition levealed edema of the nasal margins of both optic disks The 
elevation was 1 to 2 diopters in the right e 3 e and 2 diopters in the left eyt 
H\ (Hireinia of both optic disks and venous engorgement also were piesent There 
Were stveiai hemorrhages along the veins in the right eye at some distance from 
the optic disk Several small punctate hemorrhages were present near the macula, 
and there also were some large, deep hemorrhages in the same region Roent- 
gcnograins of the skull revealed diffuse particles of calcification, which extended 
backward and upward from the dorsum sellae, and destruction of the superior 
IKirtion of the dorsum sellae Neurologic examination rev’ealed that the attention, 
cooperation and niemorj of the patient were much below normal The patient 
was obese She was unsteady on her feet and seemed to totter to the left She 
had difficultv when she tried to stand on her right or left foot while her eyes 
were closed, this difficult}’' was nioie marked when she attempted to stand on her 
left foot The diagnosis was tumor of the hypophysial duct 

In view of tlie right homonymous hemianopia, a left transfrontal craniotoni} 
was performed on November 28, wnth the patient under intratracheal ether 
anesthesia In spite of the choked disk the brain was not under great tension, 
and there was considerable fluid in the cisterna chiasmatica, vv'hich when remov’ed 
allovv’ed a satisfactory visualization of the optic chiasm No tumor, however, could 
be seen Eiev'ation of the frontal lobes from the optic chiasm revealed a bluish 
tumor which was situated posterior to the chiasm, between the optic tracts t 
was c}stic and contained calcium m its wails One ounce (30 cc ) of brovvnisi 
fluid was aspirated, vvliicii allowed the cyst to collapse Extensive resection o 
the capsule of the tumor was then effected, winch thoroughlv decompresse ^ 
optic tracts and chiasm Two Penrose cigaret drams were mserte s d 
examination revealed a t}pica! tumor of the hypophysial duct 


Convalescence was stormy 


^ for the first few days, and there was vveakness^ot 

the right arm and leg There was gradual improvement m 

acute elevation of temperature occurred on the sixth postopera iv y 

sided immediately after aspiration of the flap and removal 

meters of serum At the time the patient was dismissed, on th t } 

day, her condition was much improved “J, tfs Bradnally 

any abnormality eveept slight weakness on the " 8 “^’ Seld appeared modi 
improving The vision wds 6/6 in 60 * '^les ne ™nal fiddjp^^^ 

improved, and the papilledema had entire j re eacellcnt, and Ihc vcakncis 

heard from she was m good health her . „„,p 

of the right side had decreased so that she was able to w.ik 

T-i CP illustrates the ?reat diversity of S) inptoms as 

Comme 7 tt —This czseimst g ,,„„sfrual irregularity was 

Xh* ytsXo otr«n.te sy^^onfs appeared tin,., si. 
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before the patient came to the clinic She had nerer noted an} risual 
dif¥iciilt\, although bilateral papilledema ^\as present and there ^^as defi- 
nite homoiiMnous hemianopia of the lo\\er right quadrants The optic 
fundi presented an appearance not usualh associated nith increased 
intracranial pressuie but it closeh simulated that of retinitis septica 
such as IS commonh seen m cases of subacute bacterial endocarditis 
Repeated cultures of the blood were sterile The site of the tumor was 
rather unusual , it w as posterior to the optic chiasm and w as situated 
between the optic tracts 

C\SE 9 — A. imn aged 52 registered at the clinic Jan 11, 1937, complaining of 
progressne loss of Msion 

Four sears before the patient came to the clinic he di‘-co\ered a loss ot Msion 
m the temporal half of the left e\e Xew glasses did not produce much relief 
Six months later he noted that Msion in the temporal field ot the right e\e was 
failing, and thereafter there was gradual but steadi loss of MSion except for one 
short period earh in his illness when the \ision first in the lelt and then in the 
right eie seemed to iniprme definiteh for a tew weeks During the six months 
prior to his registration at the clinic the patient noticed diplopia for close objects 
The second image appeared ju«t abo\e the real image Headaches were present 
for three a ears , the\ w ere dull and throbbing and w ere situated in the leit 
occipital and certical regions The\ were periodic and lasted oni\ one to six 
hours beginning and endmg abrupth 

The results ot general phx'ical examination were essentialK negatne The 
\alues for the e\stolic and diastolic blood pressure were 110 and 76 mm of 
mercur\, respectneK The pulse rate was 84 Ophthalmic examination re\ealed 
that the iision in the left eie was 6/30 a bitemporal usual defect and a central 
scotoma were present in the left e%e Examination of the ocular fundi re\ealed 
pallor, grade 2, of the right optic disk there was no Msible loss of substance 
There was pallor, grade 3 of the left optic disk there also was a loss of substance 
in the temporal portion of the left disk Lrinah'^is di-^clo^ed no abnormaliti The 
concentration of hemoglobin was 15 4 mg per hundred cubic centimeters of blood 
There were 4 500 000 er\ tliroci tes and 7 500 leukocites m each cubic millimeter 
of blood The flocculation test for ';\philis ga\e negatne results Roentgenogram^ 
of the head did not disclose an\ abnormaliU Roentgenograms ot the optic caml 
re\ealed that the right optic foramen was larger than the lett this probabh was 
the result of an anatomic \arntion Neurologic examination reiealed no abnor- 
mality , the cerebrospinal fluid was normal \ diagno'^is ot chia-mal le=ion was 
made 

A lett transfroiital craniotomy was pertormed with the patient under intra- 
tracheal ether anesthesia A large thin-wallcd cystic tumor was situated anterior 
to the optic chiasm There yyere exten'-ne adhe'^ion'* betyyeen the tumor and 
both optic neryes The cyst was aspirated and 20 cc of dark dirty greennl 

material was remoyed The cap-ule of the cyst wa- resected A considerable 

amount of grumous material and flecks yyhich resembled cholesterol crystals yyere 
found chiefly in the portion beneath the left optic ncryc Both optic ncrye- and 
the optic chiasm yyere thoroughly decompressed The optic neryes appeared 

definitely smaller and paler than normal Tyyo Penrose cigaret drams yyere 

inserted and the wound was closed in the usual anatomic manner \ficroscopic 
examination reyealed a typical tumor ot the hypophysial duct The conyalcscencc 
"as uneyentful except tor a few episodes ot acute hypopituitarism wheh were 
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ividtitud l>s Inu hlond pitssiirc niid inci eased urinary output These symptoms 
will utntiollu! I)\ Inpodernuc injections of a solution of posterior pituitary, 
tiii\ htd Will (onliolled In nasal insiif]lation of posterior pituitary The patient 
w.i*> (IniiinMiI from llie Iiospitil two weeks after the operation At that time 
till iietiiolos’ii exainimtion did not icical 3113 abnormality The vision, which 
hid impimtd was leporled is 6/7 in the right eye Considerable improvement 
w.i'. .iKo noted in the Msml field Only light perception was present in the left 
III Jhe pillor of the ojitic disk was essentially the same as it had been at the 
liini ol the preoiieratne examination When last heard from, the patient said 
tint he Ind noticed much \isual iniproecnient It has been necessary for him to 
contintie eiidoeriiic thcrapi because of mild In popituitarism 

Cotit wall — In spite of tiie lalhet laige lesion about the optic chiasm, 
there ^\as no loentgenogiaphic evidence of osseous change in the sella 
turcica Definite ctKlence of osseous ciosion is usually evident roeiit- 
gcnogiaphicalh foiii 01 mote years after the onset of symptoms, but 
Tor smne unknown reason such evidence wms not observed m this case 
Tiie adtanced age of the patient is unusual This case illustrates 
the fact that a tiimoi anlage may he doimant for many years an len, 
for some uncKplamable leason. undergo cellular proliferation and form 

a tumor 

C\sn 10— A girl aged 9 was brought to For 

1937, because of headaches, ^omItlng and an a mos attacks 

fuc or SIX \ears prior to this she had afebrile a 

were preceded by nausea They ^^ere was no progression m their 

one or two days The attacks continued, but there was 

seierity One year before the patient was broug^^^^ that the 

that her vision was much impaired yhe patient complained fre- 

right eye frequently before she came to the dime she began 

quently of double vision Four months before drowsiness and 

to have frontal headaches Just P™*- "e ^rs^ Ume General physical 
somnolence were noted by the paren a diasto ic 

examination revealed a systolic blood could be elicited over be 

pressure of 60 mm of mercury A ^ examination revealed 

? '"‘t ‘r. » sr,rr,e°' 

tion of the sel a.criosed no abnormality fti ^ j xjew ol the 

Neurologic examination dis I d 'attempted m the 

the hypophysial duct ^bat operation be attemp 

grave surgical ns degree of relief , -tient under 

Lp. of affordmg the 'h. d „.,h the P«» 

A transf rental cranio o (ar"e, thick-walled cjst wa posteriori' 

intratracheal “ r,es and had displaced the optic c „[ i|,t 

Sitnaled bel'veen the »k " /J” b„,vn dnid was obtained b, asp 
Thirty cubic centimeters ot 
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caMU The \\all of the c\bt was incised and a large amount ot thick coarse 
material, which contained calcium was remo\ed Extensne resection of the 
capsule was earned out The capsule was I cm thick in the more posterior 
portion, which was situated beneath the optic chiasm however turther antenorh 
It became \er\ thin, in certain portions measuring less than 1 mm m thickness 
The optic neraes were unusualh \ascular Two Penrose cigaret drains were 
inserted as a precautionan measure The con\ alescence was uneientful The 
results of another neurologic examination were essentialh the same as those 
obser\ed at the preoperatne examination There was subjectne Msual improve- 
ment in spite of the lack of objective evidence of improvement The visual acuitv 
was 4/6 in the left eve onlv perception of light was present in the right eve 
The patient returned to the clinic in tour months because of attacks of excessive 
\omiting, which had occurred five or six times dailv Neurologic examination 
again failed to disclose anv abnormahtv Ophthalmic examination revealed a 
further reduction in vision 

C\SE 11 — A bov aged 16 was brought to the clinic on Jan 12, 1938 because 
of a distinct mental change His illness began in the summer of 1937 when he 
had headaches in the frontal regions and over the vertex In the fall or tha‘ 
tear he complained of blurring of vision and diplopia when he was reading At 
about the same tune his grades which formerlv had been good became verv poor, 
and he failed to participate in the usual activities at school On Jan 8 1938, he 
became ten drovvsv he fell asleep at the table and slept all dav and all night 
He lost all interest in things about him and his mental reactions were sillv He 
became facetious His judgment became poor and there was a complete change 
in his personalitv He walked up to strangers and pulled their ties and pulled 
their pencils out of their pockets he also did manv acts with compulsion His 
appetite became enormous, and he gained considerable weight Likewise there 
was an increase in thirst, with an increase in urinarv output His parents said 
that he drank a gallon of liquid a dav and passed a corresponding quantitv of urine 

His height was 5 feet 654 inches (1719 cm) and his weight was 144 pounds 
(653 Kg) The value for the svstolic blood pressure was 100 mm of mercurv 
and that tor die diastolic pressure was 60 mm The pulse rate was 48 During 
the examination the patient was noisv He giggled and shouted wathout cause 
Ophthalmic examination revealed that vision was 6/30 in the right eve and j/ 60 
in the left eve The examination disclosed pallor, grade 2, of the right optic 
disk and pallor, grade 1, of the left opUc disk There were small areas of 
pigment degeneration in each macula Elxamination of the visual field revealed 
a right homonvnious hemianopia ot an incongruous tvpe There was a central 
scotoma in the left eve The neurologic examination did not disclose anv 
abnornialitv Roentgenograms ot the head revealed an irregular mass of calcium 
2 5 bv 3 cm, directlv above the posterior clinoid processes The tumor appeared 
to be in the midline and there was some evidence ot pressure erosion ot the leit 
posterior clinoid process The roentgenographic evidence suggested that the tumor 
probablv involved the third ventricle ^n encephalogram disclosed evidence ot a 
suprasellar tumor which occupied a position corresponding to the position ot the 
calcium seen in the original roentgenograms The third ventricle was displaced 
upward and backward bv the tumor mis. In view of the_e findings the dneno is 
was tumor of the hvqiopliv sial duct 

On Januarv 20 a translrontal crai lotomv was periorinvd on the leit This 
disclosed i large tliin-vvalled cvstic tumor which was situated posterior ti t! , 
optic chiasm This made adequate exposure of the tumo" difficult Tlie oih 
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.ippK'Kh t<i tilt tiiiiiDi w.i'. hthinti the optic chiasm and anterior to the anterior 
tommiiim .111111’ irltrt A liollou iittdlc was inserted through the thin wall of the 
tumm and .ilnHit 20 tt of ttllow tlmd was rtinovcd This collapsed the cystic 
tiuiioi .md itmottd the aliiiorin.i! pressure from the optic tracts and optic chiasm 
Onlt .a vinall iioilioii of the capsule was resected, because of the inaccessible 
jKisition ot tile tmnor ^htrostoptc evanunation of the capsule of the tumor 
rt\i iltd .1 ttimal tiiinur of the InpopJnsial duct The wound was closed m the 
ii'-n il in.niiur .iltii one Penrose eigaret dram liad been inserted beneath the left 
troiilal lobe and .mother iielween the sc<ilp and bone flaps During the operation 
.1 tr.iiislusion oi SOD cc of citratcd blood w'as gnen Ihe patient’s convalescence 
w.is tlur,(Lteri/td h\ mterinittent feter Ills temperature ranged from normal to 
lOi r diih Jloweter, his general condition seemed to be excellent, and he was 
mintalh clear and alert Xnother neurologic cvammation disclosed the same 
me util reietious .is had hecu present prior to the operation Postoperative 
oplithnlmie examination rciealtd no change except a mild edema of the nasal 
jiortion ot the left optic disk 

SUMM \RV 

'J timo! of the Ii\ popht'bial duct is extremely rare Few'^ at tides on 
the subject have been published It is hoped that the present report 
of a senes of 11 consecutive cases in which opeiation was performed 
without a death will stimulate other physicians to take a moie activ’^e 
inteiest ui this condition and to make the diagnosis eaily, before n rep- 
arable injury has been caused bj' long-continued pressure on the vusual 
pathvvajs 

Although the piesentmg symptoms aie usually those leferabe to 
the eyes, glasses and medical treatment are not beneficial in counteract 
mg the pressure effects of an intraaanial neoplasm Transfrontal cram 
otomj \v ith as extensive remov’al of the tumor as is consistent wit i goo 

surgical judgment is the tieatment of choice 

Organotherapy is useful and is indicated m some cases, ut i s 

IS secondary to that of removal of the tumoi 
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It seems worth while to prcbcnt some tacts about surgical patients 
who mat be said to he stiftering trom a condition I wish to call con- 
cealed chronic alcoholism The obtious case of addiction to alcohol can 
hard!} be excluded from the studt until the diagnosis is acttialh made b}" 
the surgeon treating the patient Then the diagnosis chionic alcoholism 
IS added to the surgical diagnosis 

The need ot recognition of all t\pes ot alcoholism m patients with 
surgical conditions is emphasized and illustrated in certain cases which 
I hate obserted and winch I siiall describe In this leport the term 
concealed chronic alcoholism is used for the first time so far as I know 
If theie is a condition desert ing the name concealed chronic alcoholism, 
there are I behete means ot making the diagnosis Some of these 
are herein detailed 

Acute alcoholism is as a itile comparatiteit east to recognize except 
when such set ere conditions as coma hate supertened In mant cases 
of glandular imbalance organic disease and trauma the odor ot alcohol 
on the breath mat mislead the examiner The turther examples of 
tumor or abscess ot the trontal lobe insulin shock diabetic ketosis, 
uremia and tarious injuries ot the skull need onlt to be mentioned to 
remind one that a complete analtsis ot etert case is necessart to atoid 
attributing to alcoholism the stmptoms ot some other condition 

A patient who is a MCtim ot true chronic alcoholism ma\ show no 
clearcut signs if the taking ot the histora the ph\sical examination 
and the laborator} anahsis are carried out in a cursor\ manner A 
list of all the findings in a questionable case howe\er should turnish 
clues b\ which to reach the diagnosis ot acute or chronic alcoholism 
or concealed chronic alcoholism 

The most common sMuptoms ot true alcoholism are the tollowing 
tremors of the e^ellds tongue the taciai muscles hands and c\cn legs 
er\thema or flushing of the tace or sometimes pallor acne-hke cutaneous 
eruption of the face, telangiectases ot the face, atropln ot the limbs 
obesita or emaciation poor muscular coordination e\idenCL ot jicriph- 
cral neuritis disorientation hipoesthesia paresthesias tatt\ heart 
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L- I , r ; , <^"e°'Kcmc,.ts, especially of the head, 

K. l,,Uu. I liepiesMoii; rfiz/mcss and vertigo, iriitability and 

cMlessiass iiiHin.,.,.,, polj.iiia, lacl.yca.dia, tinnitus, dyspnea, palpi- 
prufddMl p,im, [jhvsical and mental weakness, moral detenora- 
tiun, ddininn tiemens, gastnc upsets, colitis, constipation and variable 
.ippt litt toi tertain foods , <.h sphagia , hoarseness, and even purpura and 
cinhovis ot the Inei ’ Some of the pigment changes seen in the skm 
ot drunkaids nie unciucstionably due to the intake of alcohoP 


i he charactenstic appearance of the person with alcoholism vanes 
e\en with the lime of dnt as well as Avith many other factors^ 

Jf the suigucai condition is difficult to diagnose or the diagnosis is 
fjuestionable, it is imperative that the eNaminer keep in mind the pos- 
Mhiht} of alcoholism It is wdien this is neglected or forgotten that the 
contiilion IS w'rongh' diagnosed and the patient allowed to follow his 
course precariously, often approaching a state of depression, near mama 
or even delirium tremens '* There is, then, a logical reason to be aware 
of the possible presence of alcoholism, because trauma or elective opera- 
tion, as well as minor opeiations, can precipitate trouble Even more 
important is it to diagnose what I believe should be called concealed 
chronic alcoholism, for m such a case the surgical treatment must be 
individualized Tlie patient must he studied as presenting a psychologic/ 
if not a medicolegal, problem ^ He should undergo general and special 
routine examinations, and such examinations should be a part of the 
surgeon's procedure Until further evidence has developed as to the 
scope of the term concealed chronic alcoholism, any case of alcoholism in 
wdnch the diagnosis is not made at the time of onset of the surgical 
condition may be considered justly one of concealed alcoholism 


DIAGNOSIS 

The diagnosis will be obtained from («•) the information offered by 
the patient’s relatives, (l^) the history related by the patient, (c) le 
results of the routine examination of the patient and (d) t e resu s o 
special examination of the patient, as well as of laboratory 
If the examiner finds the patient unnecessarily as y, 
always impress on him and his family the importance of the quest 

1 Crotliers, T D Inebriety A Clinical 
tomatology, Neurosis, Psychosis and Treatment and th 

Cinannati, Harvey Publishing Company, 1911 p.^ent-V^erctmg 

2 Iida, Y Influence of Aliphatic Alcohols up Aliphatic, 

Function of the Liver and Kidneys A Comparison t 

0„.-Bas,c, Saturated Alcohols, Jap J ? oL, “ G-nce 59 1035, 

3 Kelly, J A Post-Operative Psychoses, Am J 

1909 
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and the need of care m uncovering all pertinent facts Often when the 
physician insists on all details and explains that nothing can or n ill be 
done until the routine of taking of the historv is complete, the patient 
u ill rev erse his attitude and proffer information vv Inch he at first vv ith- 
held The historv taking must not, how ev er, be prolonged m an 
unwarranted wav The anount of questioning will vary in each case 

Methods of interrogating the patient hardl) appear to call for detailed 
description, but because of the variabihtv m examiners’ methods, m the 
findings and m the cooperation of patients certain points should be 
emphasized 

Standard questions should be put, and they should be asked with 
authoritv The ph}sician must learn the exact amount of alcohol taken 
in a given length of time whether it was bv the daj, the week, the 
month or the vear Persistence will nearly alvvavs bring out unexpected 
facts 

The connotation word “routine as applied to the examination of a 
patient depends on the severitv and location of the lesion calling for 
surgical intervention The complete routine examination, not exclud- 
ing a neurologic examination includes a record of the findings from 
head to foot An exact rule cannot alvvavs be followed It is advisable 
to make examinations alwavs in the same wav M hen the order must be 
changed or a part ot the examination delaved repeated examinations 
should be regularlv carried out Methods of charting should be uniform 
In some hospitals it is alreadv a routine to make uniform records of all 
patients because in the past delajs in taking histones and irregular 
charting of incomplete information have led to distressing legal difficulty 

During the entire so-called routine examination the examiner should 
be on the vv atch for ev idence of concealed chronic alcoholism, especiallv 
if the history is suggestive Education as to what to look for must 
varv with the examiner and the practice 

The special examination of patients suspected ot alcoholism will of 
course be a part of the conscientious phvsicians routine Eventually^ 
there should be no need to differentiate these tw o parts of the inv estiga- 
tion For the sake of emphasis I shall group certain aspects of the total 
examination under the head ot special examination 

The special examination must be undertaken with alcoholism m mind, 
vither at the time of the routine examination or immediatelv afterward 
Tlie order ot examination should be umtorni The examiner mav 
begin with the head and end with the extremities or he mav use anv 
order of search that includes all the stems that is the skin the bones 
and joints the circulation the respiration the digestion and the nervous 
svstem In addition there should be a briet but conclusive summation 
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"( llu' Insl.,u .,n,i 'Jh,i Mill bnng out cons.de, at, ons that 

n)i"lu otlu'MMsc l)c o\L'ilookcd 

J \w Sibils to look (oi aic nian\ The examiner should recall that the 
ohuls of altohohsm m,n \ai 3 'Ihe condition may at times be asso- 
ti.ilcd uitli (11 calI'^L j)ossil)l\ only indiiectly, the following changes 
(1) picm.ittiie age (giav haii, obesity and sedentaiy habits), (2) 
cutaneous ch.inge^- (atiopln venous engoigeinents, telangiectases, acne- 
like lesions ei \ theniatous eriqitions and othei changes of color, such as 
[lallot OI \ello\\ness and i ai civ, c\en purpuiic changes) , (3) metabolic 
changes sonic tctnpatnt \ and others definite and permanent, in all 
piohal)ilit\ aithiitis, dciinatoscs not already mentioned and cardiac 
sxnijilonis (if not definite caidiac disease), (4) possibly, renal and 
licp.itic disease diseases of the blood-foiming organs or of the glands of 
inteinal sccietion, also, diseases of the cential neivous system as well 
<is peiipheial neuial iinoheinenls, and (5) mental and moral deteriora- 
tion when tiuh gioss changes m the neivous system have not yet 
occuiicd 

\nx one who wishes to question these statements may do so, but no 
one can deux that thousands of patients have been observed xvho pre- 
sented nianx degices of these changes with no fact ax'ailable clinically 
to explain then conditions but the definite histoiy of an intake of alcohol 
Unfoitunately the lack of total abstameis as controls foi the deteimma 
tion of the diseases i elated to alcoholism prohibits final conclusions 
If one examines persons with acute alcoholism, hoxxex'ei, one cannot 
deny that (o) such patients may haxm intense nervous exhilaration fiom 
release of the highei centeis or they may have depiession of such 
seventy as to cause C 3 mnosis affecting the metabolism of the entire body, 
even enough to cause death, (0) they may react to alcohol accoraing 
to knowm x^aiiants oi they may manifest tolerance a state obserxa 
clinically though not yet demonstrated by laboratory and other scienti 
tests, ^ (c) they may at times exhibit an unexplained susceptibility to 

The action of alcohol appeals to be mcompletel> understood, but tins 
does not mean that its effects can be omitted from consideration 
The special examination, then, if carefully performe , 
reveal numeious abnormalities Many of these ^ ^,^clude 
factors other than alcoholism, but this, of course, si 
them fiom consideration 

Ti^x^an, H, aid Card, J Nature and Tolerance 1o DhjI Alcohol, J 

Nerv & Ment D.s 86 428-440 (Oct) 1937 , Allcr^^ 

5 (a) Silkworth, W D Alcoholism as a k am esa i AtiRionciirolic 

251 (March 17) 1937 (b) Strean, L P A case , . , 


145 249 -- 
Edema from Alcohol, CanadxM 

Newman and Card 


rj^sVisb-lSl (Feb) 1937 Crothers ^^hda ^ 
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In the clesciiption of cases ^^hIch folIo\\s the details of the histones 
and examinations ^MlI be instiiictne in pointing out iiais to ennance a 
routine examination 

As let there is no piactical oi iinnersalh approied test on the resuh 
of uhicii one mai base an absolute diagnosis of chronic alcoholism 
and undiagnosed alcoholism is rareh mentioned in the literature * 
Tests tor alcohol m the blood ot peisons under or recenth under the 
effects ot alcohol aie adiocated but are not \et in use in most hospitals ’ 
So far then the oiiK tests aiailable to the phisician are tests for the 
chemical composition of the blood, tests for metabolic tunction larious 
blood counts anahses ot secretions (exclusne ot their alcoholic con- 
tent) and a feu tests tor Mtamm deficiencies' 

Almost an\ laboraton test ma\ be mdicatne of disturbed tunction, 
uhich in turn ma\ be parth due to the eftects ot alcohol " Such tests 
can be done uhen necessan to determine the presence ot such con- 
ditions as disturbed metabolism anemia, nephritis and hepatitis '' 

A gastrointestinal senes ot roentgenograms taken atter administra- 
tion of a barium sultate enema seems to me of -value in pointing out 
earh an abnomiahtv ot function in the digestn e tract particularh stasis 
uhich IS at times associated with chronic alcoholism 

Although an intelligence test mai be a far cr^ from the surgical 
condition at hand and from the condition ot concealed clironic alcoholism 
that IS suspected I u ish to suggest that such a test be made The caretul 
examiner does, as a matter of fact observe the mentahtv of all patients 
at all times, but the results are not unitorm unless a regular procedure 
IS followed Thus undei the piessure ot interest in a surgical condition 
in the patient, the phvsician niav not converse with him at sufficient 
length to notice liis loss of memorv for past events his inabihtv to orient 
himself or his inabihtv to add a column ot figures henever relatives 
are unaw are that there is a change in the patient or are reticent about 
volunteering such information about him or cannot be reached tor 
questioning it seems worth while to include the phvsicians opinion of 

6 Dauphin P kndiagnosed Alcoholism vrarscille-mcd 2 59/-6j9 (Xov 
15) , 648-673 (Xov 25) 1935 

7 Gettler A O and Siegel H Quantitative Delation of EthvI AIcoliol 
from Tissues of Alcoholics Am T Clin Path 7 S5-9o (Ian ) 19 j7 

8 Wright I S and Liheiiteld A The Pharmacologic and Tlierapeutic 
Properties of Crvstalline A itamin C (Cevitamic Acid) with E‘=pecial Reiercnce to 
Its Effects on Capillarv Fragilitv Arch Iiit Med 57 241-274 (Eeh) 1936 

9 Cliirav, G A and Dtparis M Diagnosis oi Acute Pepatiti- in Chrome 
Alcoholism bv Test of Provoked Galacto-uria Arch d mal de 1 app dige-til 2G 
481-526 (Ma^ ) 1936 Gmllot -M and Gvvan O S Inhibiting Action oi Alcohol- 
on the Action of Acetv Iclioline and Hi-tamine on the I-olated Inte-tme oi the 
Guinea Pig, Conipt rend Soc de biol 125 33--'>5 12^ 
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tiK p.Uiuit ^ iiKnl.il and moial status as one result of cn i 
cx,un,„""„n I ,l„ |ec.,l 

ICor il ll ' stiKcnt of dementia oi a prominent executive of 
Koisakoll s suuliome, yet the occuirence of a sudden smgical calamity 

uul cledTr'" 1 ^'i' questioning 

dcdiKtion along tins line aic included in the special examination 

I wish to picsent non a few case histones in sufficient detail to 
lihistinte the j^omts I haAc mentioned The patients were encountered 
m nn own piactice Some, if not all, should be considered as presenting 
tine alcoholism descnbable as concealed chronic alcoholism only because 
of the delay in the lecognition of the most important facts uncovered 
in the histones, examinations and certain tests A few are possibly 
to be consideied as haAing true concealed chwnic alcoholism 


RCPORT or CASES 

Casl 1 A man aged 32 was admitted to the New York Post-Graduate 
^^cdlcal Scliool and Plospital on Aug 2, 1936 The patient was a Southerner 
and apparcntl\ well to do 

r aiiiilv Ilirtoiy — The father died when the patient was very young There 
was one brother, who w'as in onlv fair health and was a “heavy drinker” The 
mother w-as living and w'ell, aged about 65 

Maatal Htsfoiy — The patient had been married twice He was divorced from 
the first W'lfe and W’as separated from the second after seven years of marriage 
There were no children 


Past Htsioiy — The patient had had typhoid at the age of 13 and pleurisy at 
the age of 26 and at the age of 30 When he was 28 years old, the tonsils and 
adenoids were removed and circumcision was done Three operations had been 
performed for hemorrhoids, at the ages of 24, 25 and 29 At the age of 30, he 
had had phlebitis in the right leg, requiring rest in bed for six iveeks The leg 
swelled to twuce the normal size, and the condition was supposed to have been 
caused by repeated sprains of the right ankle, suffered while the patient, intoxi- 
cated, was playing golf in the ram 

Habits — He had smoked two and one-half packs of cigarets a day for years 
His intake of alcoholic liquoi had been constant for years in slightly varying 
amounts, with a few intervals (months) when only beer was taken 

Occupation — The patient had never been employed except temporarilj, for a 


few months, on one job 

Piesent Ailment— Pam had been present in the right leg for months and lac 
been especially severe the last week or two The patient had 
thromboangiitis obliterans by diathermy, baths, suction boot an o ler , 

w,.h„„. reL He had had so ™ch pa,„ .n the week pr.or .0 « . e 

had done h..le b„. dr,„k „al. and sp,r,.nous hquors H' no loS 

was normal after the recovery two years before He said 


Physical £amin;mtmii--The patient was a 
ill man He appeared to be well oriented and to realize 
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ness of Ins condition He complained of intense pain in the right leg and made 
no effort to use the extremiU He guarded it irom an^ contact e\en \Mth soft 
blankets 

Head and Xeck The hair was somewhat uiitid\, although it had been 
recenth cut, the scalp was m good condition The skin ot the face was slightlj 
mottled with er\thematous areas of slight extent The airwa\s of the nose were 
open but there was a deflection of the septum The breath seemed alcoholic The 
e\es were not remarkable though sliglith bloodshot There were tremors of the 
e\elids and the tongue The teeth were dirU and discolored out of proportion 
to the patients age and social station The throat was red The tongue was dr\, 
clean and thick There was a strong gag reflex The chin was receding and the 
lower hp somewhat infolding along the crease, 1 cm below the \ermilion border 
A short moustache co\ered the upper lip The external ears were of fair color 
onh The skin of the face was closeh slmen The neck was not remarkable 
but was somewhat flabb\ Xo hmph nodes were palpable and the th\roid was 
not felt Close examination showed a somewhat rapid beat in the slightK pulsating 
cerMcal ^essels 

Chest The chest showed nothing remarkable The muscular detelopment was 
not unusual The skin seemed flabb\ and there was a la\er of tat o\er the 
muscles The heart sounds were characterized b\ slight softness and faintness 
The pulse rate \aried from 96 to 110 The blood pressure was 100 s%stolic and 
70 diastolic 

'kbdomen The abdomen was shghth obese but the onh abnormal finding was 
muscle spasm in the lower quadrants especialh abo%e Poupart s ligament on 
the right side The pulse of the right femoral arten and that of the right external 
iliac arter\ could not be made out The genitalia were normal Rectal examination 
showed spasm of the sphincter and etidence ot scarring There was slight pro- 
trusion of the rectal mucosa and the patient refused further examination than 
that gained b\ reinserting the prolapsed hemorrhoid 

Extremities The arms were well proportioned and fairh well de\ eloped 
and the hand shake re\ealed a soft, pliable hand The hands were moderatel\ 
well cared for The fingers were nicotine stained, and there was a tremor of the 
outstretched fingers The right leg was paler than the left it was cold and was 
hxpersensitne throughout its length Xo pulse was palpable m the femoral 
popliteal, dorsalis pedis or posterior tibial \essels The se\ent\ of the condition 
did not warrant oscillometric readings at tins time There were no ulcerations 
of the bottom of the foot along the anterior transcerse arch or on the lateral side 
of the sole The left leg showed diminution if not absence of the dorsalis pedis 
and posterior tibial pulses although the popliteal and femoral pulses were strong 
The left leg was warm and except lor the callus o\er the outside oi the sole and 
ball of the foot showed no abnormahta unless the shghth pink toes might ha%e been 
considered abnormal The return of circulation to these toes after squeezing was 
immediate 

Laborator\ Obscnatioiis — On August 3 the red cell count was 4 880 000 the 
white cell count was 11000 there were 71 per cent poh morphonuclcars The 
bleeding time wa= lour minutes and the coagulation time lour and one half to 
SIX minutes A. platelet count on a later date was 200 000 The nonprotein nitrogen 
content of the blood was 29 mg that ol urea nitrogen 7 mg that ot sugar SO 
mg and that ot chlorides S4a mg per hundred cubic centimeters The carbon 
dioxidc-combining power was 36 The urine was acid '■nd had a specific graeite ot 
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1 01^ otluiwivt tlic Jtsiilis of ttun.thsis were ncKative On Attmicf i ti i 

; «■»') »■« -ISS, ,l,c ,„„rga,..c 'u^flJecon^^ 

/ .w .,,,,1 llic cnicrain confenl 11 3 nig per hond.cd cnbic Lt, meters The 

\t ^t rt .houu no cxcn.Mon of the needle nj connection ,,ith tlie aght kg or 
> 1 mil slmlith dnnmislied excursion in connection nitli the left thigh and 
ioucr third <n tlic leg The leadings foi the upper and lower parts of the arras 
tUH satist.icton ihe p.itients Wood nas of group III (Jansky) The return 
01 nrciil.ition .iflei eleiatioii of (he right leg foi tuo niimifes required twelve 
seconds hut on the left when ohseuation was made of the color of the toes on 
\tignst 6, the letuin of ciiciilafion was only slightly dela}ed The pulses in the 
left fool were felt easi!\ on August 7 Repeated Landis tests showed no change 
of (eni[iet.itiuc in (he right foot aftci ininiersion of the arms in hot water (above 
110 J' ) for Ihiifi nninitcs oi more, noi sweating of the right leg below^ the 
ankle 7 he left leg icacted norniaile 

On Scptcniher S locntgcn examination of the chest showed chronic root, 
htanch and central bionchial thickening, with moderate dilatation toward tlie 
bases of the lungs 

On September S an elecfiocardiogiam showed onh a fast aunculoveiitnciilar 
rate of 112 

On October 2 the basal metabolic rate was + 26 per cent and on November 4 
It was -f 14 pci cent 

7ica(itiettt — Consenatne tieatment included regular diet, low protein diet, 
forcing of fluids, infusions of phjsiologic solution of sodium chloride and of 5 
per cent solution of sodium chloride, transfusions of female blood, administration 
of vitamin concentrates, geneial massage, catharsis, colonic irrigations, applica- 
tion of dry mild heat fiom an electric light bulb cradle, use of infra-red rays, ele- 
vation of the legs and hanging down of the legs o\er the side of the bed, and 
therapeutic use of Landis tests Also, typhoid vaccine feeer therapv (with estradiol 
benzoate) and tieatment with “carnacton,” insulin and insuhn-free pancreatic tissue 
extracts W'ere tried In addition, a dailj'- allow'ance of w'hiskj was gnen, and calcium 
lactate, sodium salicylate, spasmalgin (an opium-atropine preparation) and sodiiini 
iodide W'^ere tried Finally bromides, phenobarbital, codeine, inorphme and atropine 
w'cre given before conservative treatment w’as abandoned, on September 5 

Operative treatment consisted of nndthigh amputation of the right 6^, per 
formed by tlie metliod of enucleation on September 5, with the patient inner 

ether anesthesia , 

Postoperative treatment included administration of morpune, coceme, P’ 
baibital and small portions of wdiiskv (w'hich the patient supp emcn c \ 

repeated additions from his mvn sources in spite of ctn'mn m 

charged from the hospital on October 11, w'lth a healed anipu 

excellent condition 

Conimdnf— This case contains a lesson foi all 
confionted with patients who admit consumption o ‘ ‘ 

so coopeiative and so ill from then surgical condUion t at tlieir faa 

and itianneis belie their tnie histoiy and to diagno.t 

holism The alcoholism m this '^estimated untilhe suftertd 

except that its significance was probably unde ‘ j ^ 

from a condition calling foi surgical intervention Every 
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the patient remarked after a few da\s of conseriatne treatment how 
much he had impro\ed 

The nurses, howerer, soon disco\ered him in lies about smoking 
and drinking, against orders This was amply borne out by his 
subsequent misstatements to the examiners Fortunate!), the contact 
betw een the staff and the patient w as sufficiently close and often repeated 
to engender mutual respect It was possible, then, to get fair coopera- 
tion from the patient, considering his reputation for emotional imbalance 
and drunkenness 

Howerer, after the patient recovered from the operation and the 
stump was healed. Ins cooperation lessened considerably His desire to 
maintain a reasonably clean and moral life appears from reports to hare 
faded It is noterrorthr that he spent a good man) of his years in the 
company of the patient in case 5 under much the same conditions of 
self indulgence 

Siimmaiy — Erery paragraph under the detailed Instor) records 
obserrations obriously pointing to a diagnosis of alcoholism These 
are supplemented by details of ph)siognom) and results of plnsical 
examination, as enumerated The therapeutic administration of alcohol 
appeared to be helpful 

Case 2 — A. man aged 41 Amencan born of Italian parents, rras admitted 
to the Xerr York Post-Graduate Medical School and Hospital on Nor 29, 1935 

Family Histon — The facts are irrelerant except that extreme porertx and 
poor home conditions prer ailed during the patient’s routh The patients father 
rras a drunkard 

Manta! Histor\ — The patient had been married eight rears His rrife rras 
strong and rrell There rras one son bring and rrell 

Past Histor\ — The patient had suffered sereral injuries at rrork during a 
period of sereral rears One of the'e injurie-- consisted of multiple fractures ol 
the ankle necessitating a period of hospitalization The last injun had occurred 
rrithin the past three rears There had been no operations rrith the exception ot 
repair of the distal phalanges of the right thumb and forefinger during childhood 
He recalled the usual childrens diseases as haring occurred rrithout complications 

Habits — The patient admitted a rariable intake ot alcohol for main rears and 
he smoked constantlr His rrite amplified the storr br saring he is a terrible 
drinker rrhen he gets started 

Occut'atwu — The patient rras a structural steel rrorker 

Pnnut lilmciit — In the patients orrn rrord- At 10 a m the snap ot the 
rircting gun broke and the plunger ot the gun hit nn right big toe I rrorked 
until 4 p m but had to stop on account of pain rrhich I could not stand anr 
longer 

Plnsical rinimim/Kiii —Examination rtrealcd a nerrous hichir excitable man 
rrlio appeared to be in pain but rras otherrme healthr and coopcratire The 
temperature rras 97 T tbe pul-t rate 72 and the respiratorr rate 20 

Head and Neck The hair rras thick unruir and black lieginnmg to turn 
prar there rrert no abnormalities ot the ere no c or ear- The tec h rrcrc in 
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J Ik tonw ^\as sl.glitlv coated The tonsils u ere atropine The 
II I oil \s.is not inflaniccl ihc neck was thick and short but otheneise norma! 

I Ik fate was cause and Hit facial fcaliues thick and heavy, the ejes were sharp 
and dark ' 

Chest The hinod picssnre was ]40 sxstolic and 90 diastolic The chest tvas 
nnindtd and bat re! shaped No abnorniahtv of the heart or of the lungs could 
be made out tlirongh a thick chest w'ali 

Abdomen i be abdomen was obese, picsenting no other abnormality, the 
gimtabii were normal Rectal examination was not done 

IZxtiemitics The extremities were short, heavy and W'el! developed The right 
great toe yyas swollen to alxmt one and one-half times its norma! size It was 
bhiish at the base of the nail, and there was a slight abiasion of the skin at this 
point I here was abnormal motiIit 3 between the distal and pro\imai phalanges 
J here was \ariable but slight tenderness over the tarsus, this was not definitely 
localized Ihc legs were shoit m proportion to the body 

Labotaloiy Ob^ovalwns — The results of urinalysis were normal The blood 
count showed red cells, 5,700,000, white cells, 10,000, hemoglobin 9S per cent, 
{lohmoiphoiuiclears, 54 pei cent The Wassermann and Kahn reactions w'ere 
negatiec The nonprotcin nitrogen content of the blood W'as 45 mg, the urea 
nitrogen content 15 2 mg and the sugar content 95 mg per hundred cubic centi- 
meters The roentgenogram show'ed a fissure fractme of the base of the distal 
phalanx of tiie right great toe, m good position 

Ticaivient — Treatment consisted of application of a plastei cast from beyond 
the end of the toes to the midportion of the lowet part of the leg for fourteen 
days, follow'cd by use of an iron plate in the shoe for several weeks Hospital- 
ization W'as of tW'O w'eeks’ duration The patient was allowed out of bed after 
the first day and was given the regular diet after the second da} Whisk} was 
supplied on two or three occasions on the second and third davs because of his 
extreme restlessness and irritability and also because of a rise of the temperature 
to 100 F, a rise of the pulse late to 96 and my belief that be w'as faced w'lth tie 
onset of delirium tremens 

Conmienf— The patient tvas difficult to handle fioni the beginning, 
and his suffeiing seemed out of pioportion to his injuiies His lequests 
to leturn home and stait w'oik could be met only by the app ication o 
a heavy, unwaeldy cast sufficient to impress on Jinn Ins help essnes 
and need for caie His insomnia and bad behavior in tie wai 
have jeopatdized the healing of his fractme with an} otiei r ‘ 
than a heavy cast, fo. he got up seve.al tunes -‘I-'' f I™! 

Ltein nitiogen content of the Wood iias ' 

observed some edema of the left anUe several da^s^a c| 

The patient then admitted that he had no e J dcculedh 

ankles during the last j-ear or ‘"'a ate pe not Ixcu gneu 

questionable hoiv the patient would obstreperous 

L two or three doses of wh.sk, when h ; “ ™ 

Tl« I,, ,hc bchai.or ,uk1 

presence of the condition was admirably prmed 
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pin siognoui} ot the patient, and b} the pin sical signs, as w ell as b% the 
good results ot alcoholic medication 

C'\SE 3 — A white man aged 29 was admitted to the Broad Street Hospital on 
Jan 20, 1937 He was seen tor the first time hi me twehe hours alter a drinking 
bout, with a 4 inch (10 cm ) irregular laceration and other smaller lacerations of 
the scalp, one stab laceration ot the right forearm and numerous scratch abrasions 
of the bod^ He was completeK sober and stated that he knew nothing about 
ha\ing been injured until he awakened in the morning and found himselt bleeding 
from his scalp 

Fainil\ Hisloi\ — The father died at the age ot 58 and the mother was li\ing 
and well at the same age Two sisters were In mg and well One uncle aged 68, 
had diabetes 

Marital Histor\ — The patient had been married nine -vears There were no 
children He had been temporanh separated from his w ife but the couple had been 
reunited se\eral times 

Past Histor\ — The patient had had pneumonia at 16 and tonsillitis at 23 
(requiring hospitalization) and he belie\ed he had had measles, mumps and whoop- 
ing cough, but he was not sure There had been no operations except a repair of 
a laceration of the hp at the age of 14 There had been no other accidents except 
a fracture of the ankle at the age ot 18, which had caused him no trouble since 

Habits — He had smoked more than a pack of cigarets a da\ lor \ears His 
intake of liquor was tariable but immoderate except during the penods when he 
abstained completeK 

Occupation — The patient was a commission bond salesman in a large \\ all 
Street firm 

Prcsuit Ailment — There were multiple injuries including lacerations ot the 
scalp and of the right arm and abrasions and contusions ot the bodi 

Plnsical Eiamination — The patient was obese appearing seieral lears older 
than his age His light blond hair was cut short and was matted with dried blood 
From the expression ot his face and the bloodshot e\es it appeared that he had 
been drinking He was cooperatue and 'omewhat nerious and concerned about 
his condition He was compleicK oriented and intelligent and was impatient to 
be treated The temperature was not eleiated the puKe ra^e was 100 and the 
respirator! rate IS 

Head and Keck The ^calp was lacerated with an irreguIarK sliaped wound 
in the left anterior parietal region approaching the inidhne This wound was at ka't 
4 inches (10 cm ) in length There were three other small superficial lacerations 
01 the scalp one in the right parietal region another in the left upper temporal 
region and one postenorh in the occipital region There was no blood in tie 
cars nose or mouth 

The nasal septum was deflected The external canals in bodi ears were some- 
what irregular in contour because ot exOstosCs The ear drums were retracted 
The hearing m the lett ear was coiisiderabK diminished The e\es showed no 
abnormalities except shght redness or injection ot th^ small ee-sels oi the tar-al 
and bulbar conjunctiia The teeth were diseolored to a degree oi t oi proport* i 
to the patient s age ai d soe al s atu- 

The tonsils were scarred and red iroai chronic inieetioi a!o ig tK aa'er o- 
pillars The suhniaxillare hmph node were palpable in a soa’ewl at olie e reci 
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llH^fMturcs ^^c.c con, sc, nod the pat,ent looked hke a person with chrome 
I he tin, OKI uns not palpable There was no stiffness or tenderness of the 


Chest Jhc blood pressure was 125 systohe and 90 diastohc The heart and 
hincs ,, resented no abnormal physical signs The skin of the chest anteriorly and 

postuiorh was marked b\ Jong scratch abrasions in various directions, all super- 
niiai 


Abdomen The abdomen was obese but presented no other abnormality except 
seratthes similar to tiiose on the chest The genitalia were normal Rectal 
examination was not done 

Lxtremities The limbs W'cre fairl} w'eil developed and somewhat obese They 
presented no abnormalities except for scratch abrasions on the arms There was 
an a\iilscd stab laceration at the lateral end of the antecubital crease, at the 
jnncfion of the upper part of the right arm and forearm The edge of skin 
lacerated at this point was about 3 inches (75 cm ) long, and the cut was in the 
shape of an acute angle with its apex pointed toward the shoulder There were 
gross tremors of the outstretched hands There w^as no paralysis of either hand 
Laboiatoiy Ohscivations — Laboratory tests, including the Wassermann and 
Kahn tests, show'ed no abnormalitj'' The blood counts were normal Urinalysis at 
the tune of entrance to the hospital gave negative results except for the presence of 
I 4 per cent sugar by the quantitative Benedict determination Roentgenograms of 
the skull show'ed it to be normal, and the sugar content of blood taken the day 
after the patient’s entiance into the hospital was 90 mg per hundred cubic centi- 
meters, with the patient fasting 

Tteatiucnt — Treatment consisted in debridement and repair of the lacerations 
of the scalp (after careful hemostasis) and a plastic lepair of the laceration of the 
right arm The patient proceeded from fluids to the regular diet within three 
days, and except for nervousness, irritability and restlessness, which were relieved 
on the third night by 2 ounces (60 cc ) of alcohol, he was easily handled by oral 
administration of amytal and phenobarbital 


Covwietti — The patient when fitst seen (in his apartment) was bard 
to handle He refused to enter the hospital until he had practically 
fainted in an attempt to prepare himself to undergo the suturing o ns 
wounds at home He could be persuaded to go to the hospita on \ 
with the promise that he could also have his tonsils remove ^ 
day or two In the hospital, at the end of about six days, 
believed reasonably safe to consider a tonsillectom) , 
oroceduie He also refused narcotics, and it is my belief k 

, 5 c, the thnd n.ght, after two n.ghts of poot -t, aas pr* b 

deLm„Kd by the .otahe of a sorall amount of al oho ha c>cn, ^ 
Siwima/ y—The maiital history, the habits and the » 

alcohol iculd be *ed '“ft^d ro.l, Ik 

ts d.fc.lt to manage until whish, was given him _ 

css 4 -A win.. ased 43 v as firs, seen 
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In ing and \\ ell One brother died at the age of 6 months, of unknow n cause There 
w ere no sisters The patient s mother had been temporanh insane after childbirth 
and had been committed to an as\lum 

Marital Hision — The patient had separated from his wife after seieral rears 
of marriage 

Past Htstoi\ — The patient had had gonorrhea m 1929 wath no further difScultr 
until there was a slight discharge from the urethra three months prior to examina- 
tion There had been a bullet in the left knee since the age of 1-1 — an accidental 
mjun Roentgen examination had been done for possible ulcer at the age of 32 
the patient had dieted for fourteen dars and had had no pain since He stated 
that It was his habit nerer to eat fried foods He had been told that his appendix 
appeared webbed on roentgen examination He had known of a growth on the 
right tonsil for a long time 

Habits — The patient had been a consistent drinker of beer since before pro- 
hibition and had suffered slight dizziness for rears and a feeling of falling” He 
was a hearr smoker of cigarets 

Present Aliment — There had been nerrousness orer his healtli for sereral 
weeks He complained of a urethral discharge which had been present for three 
months, of slight pam m the right side of the abdomen present for three or four 
dars and of nocturia which occurred about once a rreek 

Pli\sical Examination — The patient rras a nerrous pallid rrell nourished 
cooperatire, intelligent and respectful man rrho appealed to be about the age 
he claimed (43) he seemed slightlr and chronicallr ill but actire and rrell 
oriented The temperature rras 99 F the pulse rate 84 and the respiratorr rate IS 

Head and Reck The hair rras shghtir thin the eres rrere alert, there rras 
no abnormahtr except slight lid lag The ears rrere e«sentiallr normal The nose 
shorred defection of the septum the teeth rrere discolored decar ed and in need of 
immediate attention The thrroid rras palpable small firm and deeplr placed 
The subniaxillan glands rrere palpable There rras an almond-shaped and almond- 
sized polrp of the right tonsil Both tonsils rrere large and deeplr placed and 
rrere slightlr red along the anterior pillars 

Chest The blood pressure rras 130 srstohe and 80 diastolic The heart and 
lungs rerealed no abnormahtr Tlie skin of the upper sternal region rras slightlr 
rough 

■kbdomen The abdomen rras shghtir obese Rectal examination disclosed no 
abnormahtr except that the prostate rras shghtir enlarged and boggr but not 
tender Examination ot the genitalia sfiorred a long prepuce and a moderatelr 
profuse seropurulent urethral discharge 

Extremities There rras a scar on the medial side of the left knee There rras 
a marked tremor of the extended fingers The knee jerks were hrperactire 

Laboratorx Obsii- ations — The W assermann and kahn reactions were negatirc 

Tii.atnii.nt — Therapr consisted in torenig ot fluids local hrgienic treatment 
of the redundant prepuce and administration ot bromides br mouth and ol 
acetr Isalicr he acid for the local inicction in the mouth -k ferr dars later after 
roentgen studr had shown that the roots ot the teeth were grossK miected die 
patient had sercral teeth extracted br a reputable dentist Six hours alter the 
extraction he suffered a moderatelr serere hemorrhage lor r Inch he had to h 
treated m an out ot town hospital Recorerr alter the hemorrhage was cradinl 
but satisiactorr Hie patient has had turtlier teeth extracted at m erraK di ring 
the past rear without mishap 
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-j I, e cla„po, of henionliage m a patient who may have 

fact Ihnl hot , Immonhage and mfechon a.e connnon m persons who 
lai c set ei .il liadh m fccled teeth i emoved at once In the case repoi ted 
K-Jc. nni (jj)lc cxtiacttons siioulcl not have been done vjthout safeguard- 
ing- the jxuiciu against such consequences It is well to remember that 
tins patient wight ha^e been given considerable comfort after the opera- 
tion b} the adnninstiation of a small amount of alcohol and that the 
an\ict\ aioused in the consideiabJe hemoiibage wight better have been 
ti eated propln IncticalJ} b) a stay in the hospital after the extraction, 
which would ha\e guaranteed a night or twm of sleep undei ideal 
conditions 


Suiiiiiiaiy — The bad family history, the suggestive marital malad- 
justment, the past histoiy of the patient, his habits and Ins symptoms 
all indicated concealed chionic alcoholism, wdnch was further to be 
suspected fiom the patient’s physiognomy and behavior and from the 
physical findings and the couise of the illness Alcohol was not used 
theiapeutically in this case 


Case. 5 — A wlnte man aged 36, a Southerner, was seen once. Sept 1, 1936 


Family Histoiy — The father died of pneumonia at the age of SO, the mother 
was living and well at the age of 50 The patient was an only son A first cousin 
had thromboangiitis obliterans 


Matttal Histoiy — The patient was divorced after having been married for 
several years He had a daughter 

Past Histoiy — The patient had had scarlet fever at the age of 16 He had had 
measles, mumps and jaundice as a child At the age of 29 the tonsils had been 
removed because of recurrent sore throat All the upper teeth had been extracted 
Fracture of the left clavicle had occurred at the age of 30 

Habits — The patient had smoked steadily since the age of 13 and had drunk 
beer and liquor since the age of 17 

Occupation —He had no occupation at this time, although he had graduated 
from law school, passed the bar examinations, and practiced law a s lort time in 


his home town 

Piesciit Ailment— The patient complained tliat he had suffered from pain m 
the calves for one 3 ear and from burning of the feet for many 
on removal of the shoe. He had had d.fficolly w.tl, the feet 
He described an mtermittent feeling of fatigne and heaviness, 
but with some ache above the knees and in the calves dun ig 
was immediateb relieved by rest 

P/iysical Eiammafion -The patient was a hoHov-eved brunet ‘ 

tion, thin but fairly healtbj The temperature was norma! The puhe 

90 and the respiratory rate 18 , , the head and neck lulh Hie 

Head and Neck There were no abnormalities of 

ratrnn nf cbrowc nasophar 3 'ngitis The upper teet 
Naming th were ,n poor condition The tonsds had been reinoeed 



FOSTER— CHROMC 4LC0H0L1SM 


71 


Chest The blood pressure was 120 s^stohc and 80 diastolic The heart and 
lungs presented no abnormalities 

A.bdomen The abdomen was sott and flabb\, not obese but slighth prominent as 
compared with a somewhat flat chest The Iner, spleen and kjdners were not 
palpabh enlarged The genitalia were norma! Rectal examination was not done 

Extremities The arms were normal The legs were well de\ eloped though 
somewhat thin The popliteal dorsalis pedis and posterior tibial pulses were not as 
easih felt on the left as on the right Especialh was this true of the dorsalis 
pedis pulse, which at times i\as difficult to make out at all 

A tentatue diagnosis of thromboangiitis obliterans was made and the patient 
was adMsed to discontinue smoking He was instructed to return for further 
diagnostic tests and the outlining ot treatment He was atterward seen nonpro- 
fessionalh when he admitted that he could not stop smoking and that he had 
done considerable bean drinking He did not think he would bother with further 
diagnosis and treatment 

Comment — It is interesting that this patient showed the clinical 
stmptoms of earh arteritis obliterans and gate some etidence of tlie 
disease Significance ina} or way not be attached to Ins long associa- 
tion with the patient m case 1 (since childhood) and to the fact that 
he had a first cousin with a circulator} difficult} of the legs, which 
had been pronounced thromboangiitis obliterans All 3 of these persons 
were }Oung men about the same age (in the thirties) who had led a 
similar life in the same town At the time of writing the patient seems 
like!} to follow a course similar to that of the patient in case 1 

Summaiy — The siinilantt to case 1 is obtious — marital difficulties, 
a past bistort of consumption of much alcohol and the histor} and find- 
ings ot circulatort disease of the extremities The lack of pstchic 
stamina, as shown bt the patient’s lack of interest in his own future 
when his friend had recenth lost a leg from a disease perhaps similar to 
his own, gnes an idea of the lack of hope m some of the cases of this 
ttpe The famih past marital and other bistort was indicatite as 
were the ailments presented the phtsical findings the known pathologic 
course and the patient’s admitted inabiht} to abstain from alcohol 
Alcohol tt as not prescribed m this case 

C\sE 6 — -k woman aged 61 was first seen b\ me about I a m on Tan 24 
1935 

Tnim/t Histor\ —The famih hlstor^ was not detailed but die facts gnen were 
essentialh irreleeant 

Martial Hislor\ —The patient Ind been married approximatch tliirti-fi\e icars 
She had had no children 

Past Histor\ —She had had disease ot the callbladdcr four or fi\c \cars prior 
to examination This was cured with coiisere ati\ e treatment 

Occttpahaii The patient was a hoiisewite who had done litcran work 

Habttr — There was no hi^tort oi intake ot alcohol 

PriSiit! li/ninit— The patient complained oi loss ot uiiiction pain swelling 
and abnormal mobilite ol the upper end oi the leit arm and shoulder She had 
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'ibmir? T” tl’e same evening, January 23, 

about / p m, u),cn sJic was tin own out of bet seat by the sudden jolt of the 

c.ii Jhc patient refused first aid tieatinent and took a car back to the city of 

ir'j out in New Jersey, where the accident happened 

bfic tncl liad no food, medication oi treatment up to the time I saw her, at 1 a m 

Phvvca] Exawmation—The patient was an obese woman, nervous, pallid and 
m pain She held bei left shouldei with her right band Examination further than 
tint nccessan to dctciimne abnormal mobility and distortion of the left shoulder 
joint was postponed until she was taken to the hosphal 

Head and Neck TJie ban was giaj' and somewhat thin There was tenderness 
of the scalp o\er tiie occipital end and the parietal region The eais were essentialK 
normal The upper and lower evelids W'eie puffy, and the patient complained of 
difiicults m keeping hei ejes open The pupils reacted poorh to light, accom- 
modation was poor , tliere w'ere some nystagmoid movements on looking to either 
side 7 he nose W'as thick and bulbous, the airw'ays w^ere fairly good The gag 
reflex was stiong j\Ianj' of the teeth had been removed The tonsils showed no 
abnormality The neck was obese and short 

Chest The blood pressuie w'as 1/0 systolic and 100 diastolic The pulse 
rate W'as 100 No abnoi mahties of the heart or lungs were noted 

Abdomen The abdomen w'as not examined particularly except for tenderness 
Obesit} prohibited palpation of anj' of the abdominal organs 

Extremities The legs W'ere obese, there were minor bruises of the lower 
pait of the left leg The knee jerks were variable The right arm w’as normal, the 
left arm w'as swollen at the shoulder There was abnormal mobility at the upper 
end of the left humerus, W'lth crepitus and tenderness beneath the deltoid muscle 
Motion at the elbow and wrist w'as normal There was no nerve palsy 

Laboiatoiy Obscitatioii'! — A roentgenogram showed two lines of fracture of 
the left shoulder joint, involving the surgical neck and greater tuberosity of the 
upper end of the left humerus Blood counts and unnaljsis revealed nothing 
relevant 

Treatment — Rest m bed, sedatives, light diet, and strapping and sling were 
used Difficulty w'as encountered with the patient, especially after tw'enty-foiir 
hours, because of her nervousness, irritability, insomnia and general complaints of 
numerous kinds She did not appear to impiove even after a consultant was called, 
and she asked for a consultant of lier own choice a few' days later This one 
advised the same treatment but immediately suggested that alcohol be prescribed 
at regular intervals Physical therapy and early motion brought about an excellent 
result in the arm, but the patient’s genera! condition was poor and her behaiior 
untrustworthy for many months after the injuiy She was seen b\ many plnsicians 
after her original treatment, w'hich she followed out until March 22 

Comment — Because of the patient’s advanced >eais, maiked ohesit) 
and nervous teinpei ament she was difficult to handle It is questional e 
how she would have done had she not been given alcohol dail) at the 
suggestion of the second consultant, about a week aftei the injury 
It was the opinion of this consultant that hei denial o the intake o 
liquor was offset by her face, which could he prohabi} cliaractcn/ 
coaisened and somew'hat typical of the addict to aco iotc iquoi 

Snmmmy— This case illustrates the advantage of complete iis > 
tali'and examination The past histori and other data were of hide 
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help The outstanding characteristics of this patient uere her coarse 
features bad beharior and obesitr Alcohol uas suggested b\ a senior 
consultant after onh a moments sight ot the patient Her course \\as 
satistactorr theieafter, although the handling ot this patient r\as ah\a^s 
a problem 

C\SE 7 — A. man aged 49 was first seen b\ me on Sept 29 1934 
The famih histon and the past histori of the patient were not recorded 
Marital History, — The patient was not married 
Occiijiatioii — He was in the adrertising business 
Habits — He had been a heaw drinker and smoker for man\ ^ear5 
Present 'iiliiieiit — There was loss of function of the lett elbow since the 
patient fell m the bathtub on tl e da\ before examination Pam on motion ot 
the left elbow was noticed 

Physical Eraiiiiiiatioii — The patient was a rotund, large obese red-faced man 
who appeared ner\ous 

Head and ^>eck Xo gross abnormalities were noted except coarsening of 
the leatures in addition to the high complexion The neck was obese and short 
Chest and Abdomen Examination of the chest and abdomen was not made 
as the patient was ambulator\ and there was no opportunit\ to earn out this 
examination 

Extremities The legs were not examined The left arm appeared normal 
in size except for slight swelling around the elbow The'-e was no abnormal 
position ot an\ of the bones of the arm The patient flexed the arm to an acute 
angle of about 80 degrees with considerable diflicultt and allowed further flexion 
to an acute angle onl\ alter considerable argument in spite of explanations and 
reasons for the need of this treatment 

Roeiityeii Evamination — The roentgenogram was not absoluteh diagnostic bu* 
was suggestne of a chipped fracture of the medial epicond\le without displacement 
Treatment — The patient was instructed to keep the arm -’cuteh flexed tor at 
least two weeks Instead he consulted other pln'icians after a lew da\s who 
subjected him to plnsical thcrape for two months bclore he lecotered the use of 
his elbow 

Coiiiiiicnf — The patient was known to be cbronicalh alcoholic and 
bis word was otten untrustw ortin The tact tliat seten different pln- 
sicians w ere consulted and the patient s ow n remarks a t ear or tw o 
later about the jot ride he went on with all the doctors” indicate the 
difficultt ot managing this ttpe of patient e\cn it alcohol is prescrilied 
Sttiinuaiy — Xo turther comment seems necessart except to empha- 
size the fact that onh the most untrustw ortlu behatior mat be expected 
of alcoholic patient-- m spite ot seemmglt taithlul promises as m thi' 
case 

Ctsi S \ white imn tetd to was first scm In me on Ocl H He 

was adniittcd to the \ew \ ork Po t Graduate Medical School ->nd Ho pital 1 
OctoKr 27 

I aniih Hittorx Mo-t ol tin nets were irreleeant Tie lati cr wa- h\n^ I 

diabetic at the ace oi hO 
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i!a,M v_1 he pal.eht divorced from l„s Brst ,ufe. one son iy ,ke 

r.w „ ,rn..gc ,v„s nnti well The p«,en( was l.,„,g with h.s second „fe 

dhci tad tacn nnnned four jears There was one daughter by tins ntarnage 


dhtc/ Ut^toiv dlie patient had had gonorrhea over ten sears previously 
I WO plastic operations had been pcrfoi med on the nose within ten years 

Occitpdtion The patient was a musician and arranger 

llabtls lie had pai taken of hqiior in variable but often large amounts for 
several 3 cars 


PxTciil Atlnunt Pam in the right inguinal region had been present for ioiu 
dsys 'I he onl 3 ' associated complaint was questionable a slight urethral discharge 
a few da}S pte\iousl 3 , wdiich he attributed to overactue intercom se He said 
that there had been a slight blister on one of the toes of his right foot several 
d3}s bcfoie that, which was now’’ healed His general health had been good 

Physical Exaiiitnahoii ~The patient was an obese, pale man of about the age 
stated, W'ho appeared to be somtw'hat apprehensive but generalb’’ w good health 
The temperature w'as 99 F and the pulse rate 88 The respiratorj^ rate w'as 10 
Head and Neck The hair was reddish, long and worn smoothed close to the 
head The e 3 'es, ears and mouth presented no abnormalities The nose was 
shortened, the airw'a\s narrow'cd and the bridge thickened The nose ivas slightly 
aquihne 

Chest Tlie blood pressure w'as 130 systolic and 85 diastolic The chest w'as 
somewdiat obese The heart and lungs presented no signs of abnormality 

Abdomen The liver, spleen and kidneys were not felt There was a small 
indirect inguinal henna on the left side, easily reducible On the right side the 
internal inguinal ring was relaxed, but no impulse was felt on coughing There 
W'as an egg-shaped inguinal lymiph node on the right side, deeply placed just above 
Poupart’s ligament It w'as acutely tender, and the skin over it was freely movable 
The genitalia show'ed no evidence of anv lesion The prepuce w'as redundant but 
not inflamed There was no urethral discharge 

Extremities The arms were normal The legs were well developed There 
was no evidence of lesion on either loot Ihe mass in the right inguinal region 
enlarged continuously until October 27 

Laboiatoiy Tests — The urine rvas essentially normal 

Tieatment — Therapy rvas conservative until October 27, at w’hich time the 
patient was removed to the hospital, and a large deep inguinal abscess o" ‘ 
right was incised and drained w'lth the patient under ethjlene anestliesn e 
dressings and heat were applied to the wound It was practicalb hea c at 
end of two months, at which time he was sufficiently well to go to anot ler sa 
and begin a new job The wound was not completely healed, and m rebruan 
it required cauterization of some granulations by a phvsician in ano 
It healed completely shortly atterward and has remained healed to date 


Covimeitf —This patient was difficult to handle because of the 
chronicity and nature of hts ailment He was f 

mi^ht quiet his nerves Alcohol was given on one or .-nrHitn- 
during his stay m the hospital, when he ^ ot 

sive It IS difficult to be sure but it is m> feehn„ - « ‘ 
this patient’s nervousness and irritability could be tracer 0 
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intake ot alcohol The patients geneial good health and urgent need 
to reco\ei so as to be able to pro\ide tor his taniih probabh aided the 
rather fortunate outcome In a patient w ith less intelligence or u ilhng- 
ness to cooperate the same surgical condition in the face of the definite 
if irregular alcoholic histori might hate had a different outcome 

Sutinna)\’ — This patient suffered a long-drawn-out siege trom a 
massne deep inguinal abscess The past bistort the habits and the 
marital and social histoit might hate been suggestite ot concealed 
chronic alcoholism The exceedmglt nert ous attitude the pht sical 
findings the phtsiognomt and the actions of the patient in tlie hospital 
confirmed the diagnosis He was apparenth aided bt the small amounts 
of whisk} giten him on a tew occasions 

GEXERtL COMMENT 

The pathic peison can be recognized at the time ot the first examina- 
tion if there is much disagreement between the histon related b\ the 
patient and that furnished b\ others on questioning It is a fact that 
m the case of the patient with a condition requiring surgical treatment 
who denies, undei states or conceals his alcoholic habits an unusual 
senes of eients often follows 

First, he will be tound sooner or later to be untrustii orth} His 
word cannot be depended on Second complications or sequelae ma\ 
occur that comnionh do not occur in the case of the abstainer Third 
there will often be at some time in the course of his condition eMdence 
of loss of cerebral stamina A better wai to express this would be to 
sa} that his nerious sisteiii nm show mstabilit\ at aarious points 
The higher or the low er centers or both ma^ show function completeh 
different from that obseri ed in most abstainers 

The thousand and one wa\s b\ which a plnsician mai gam objectue 
signs of concealed alcoholism are otten forgotten The simplest reason 
for this lies in the comparatne superficialit} of most routine clinical 
and e^en laboratory examinations ot the patient with a condition calling 

10 Kniglit R P P'\ cliod\ mmics of Chronic Mcoholi=m T Xerr 5. Mcnt 
Dis 86 538-54S (Xo\ ) 1937 

11 (a) Cowle? E S Xew Patholosr' and Treatnicit ot Chronic ■\Ico 

hoh^n, M T &- Rec 133 417-421 (Ma\ 6) 1931 (b) } illaret Tu>tin 

Bc'ianQon L and Klotz H P Patty Dcgcncratne Heoatiti- a-; Prtyaihnc 
Hepatic Lesion in -Mcohohc Pohneuriti- Bull et mem Soc m<-d d hop dt 
Pans 52 1159-1162 (Tub 13) 1936 ti) Baer H L Dermatiti- ot the Eichd 
Due to Mcohol A.rch Dermat &. Syph 35 291 (Peb ) 1937 (rf) Baonyilb H 
and Titeca T Abrupt ■'ib^tention trom VIcohol as a Cau-e ot Delirium Tremens 
Tyyenty-Ty\o Cases T beige de neiirol et de psychiat 37 135 1'4 (XTarcli) 1937 
(c) Bersin T Lanber T T and baiziger H Effect ot Anc'thcsn and Opera- 
tion on Vitamin C Metabolism Klin Wchiischr 16 1 272-1274 (Sept 11) 1937 
Crothers ^ Knight Kelh ^ 
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UK-ns 0 I ! customaiy to apply any test which 

I % n 1^^ nervous 

MMcm St,|] less coniinonl) is it a piactice to make any test of the 

l)loocl to cletcimmc even acute akohohsnY No consicleiation is given 
to such a lest foi patients witJi chrome alcoholism, because alcohol is 
so quickly eliminated fioin the body Absolute lack of any clinical or 
laboiatoi) test foi unsuspected oi concealed alcoholism makes a scientific 
aj)])ioach to the whole subject at the piesent time practically impossible 
Since alcohol is consideied often in the same light as an anesthetic, 
Mtamms C and B aie woithy of consideiation (Bersin and his asso- 
ciates) Wiight and Lilienfeld® and otheis^® indicated latent defi- 
ciencies and need foi inci eased vitamin intake Anesthesia, infection 
and opeiation seem obvious indications foi such therapy 

Ps) chiati} has fuimshed the greatest contribution to physicians’ 
knowledge of the intellectual state associated wuth both acute and chionic 
alcoholism Many phases of functional mental disease have been at 
tunes 1 elated or at least attiibiited to eithei direct or familial intake 
of alcohol ^ 


In spite of all this, the suigeon lepeatedly has had bad experiences 
wnth patients suffeiing fiom alcoholism of all tj^pes, especially those 
with concealed chionic alcoholism, because of the lack of a satisfactory 
clinical 01 laboiatoiy test for the condition 

Occult dice — Concealed chionic alcoholism is charactei ized by its 
occuirence usually in persons ovei the age of 18 The upper age limit 
IS indefinite, but piobably the condition is seldom seen in patients over 75 
These exti ernes may seem extraordinary, but they can be explained 
There are no figures to indicate how many of the population have 
evei acquiied a taste foi alcoholic dunks, how many are absolute 
abstainers and how many may be considered moie or less constant 
useis of alcohol Since some line must be drawn to differentiate the 
abstainei fiom the patient with concealed chronic alcoholism, true clironic 
alcoholism or any of the borderline conditions between these, practical 

if arbitraiy i tiles must be set down 

True chronic alcoholism, m my opinion, may be considered to aftect 
that person w'ho is known to have consumed alcoholic liquors during at 


iFTen^e, R Hormonal Regulations in Surgery, Liege med 30 8/6-886 
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least a year, daih , -w eekh or nionthh , not more than ten } ears pre-v ions 
to the time of examination It is rare then, to consider a man as 
liaMiig true chronic alcoholism if he has not m the ten \ears prcMous 
to the time ot examination consumed alcohol m moderate quantities 
for longer than one lear 

jNIore commonh true chronic alcoholism should be diagnosed if the 
patient partook of ain form ot liquor regularh for }ears, although 
he ma} not haie tasted e^en beer for fifteen ^ears 

Most commonh true chronic alcoholism should be readil} recog- 
nized m a patient nho admits jears ot \ariable alcoholic intake up to 
the present eien if the intake is small or has occurred at internals of as 
much as fiie \ears 

A chromcalh alcoholic person, then, should be considered as one 
who has had minimum habituation to alcohol m small quantities for as 
long as a few da\s onh, or if at aii} time ot his lite he was gnen to a 
moderate intake ot alcohol for at least a jear e\en it this occurred onh 
once within a period ot ten jears Comerseh, a man who took onh 
minute quantities of alcohol during one \ear within a past period ot ten 
3 ears probabh should not be considered as baxing chronic alcoholism 

Concealed chronic alcoholism should be recognized in the person 
who has become inebriated more than three times in his hte Ps3cholog\ 
has demonstrated that often the doing ot an act three times makes it 
a habit, no matter how seldom that habit is manifested It is probable, 
then, that a patient aomittmg inebriation three times m his life is 
chromcalh alcoholic, whether b} habit or b\ minute ph\sical change 
Comersel), again, it is probabh safe to absohe a person of true chronic 
alcoholism if strong eMdence can be found to indicate inebriation on 
fewer than three occasions m the e^ent that there has been no intake 


of alcohol except on these occasions 

There is no need to describe the sMuptoms ot what should be defined 
as acute alcoholism These are all too well known When doubtful 


the^ merge into SMiiptoms of true chronic alcoholism 

One or two borderline examples might be mentioned A person 

w'as accustomed during a period ot two \ears to accepting a sip o 

liquor when entertained at the homes of friends or in public but has not 
tasted ea en beer or w me for tw eh e a ears This person probabh should 
not be classified as chromcalh alcoholic It howeaer this conditioi 
had existed up to the present instead ot twehe ^ears ago he would b. 
chromcalh alcoholic according to im classification 

'knother case might be that of a person who admits liaMiig been 

inebriated half a dozen times m his hte but who has no. tasted am 

1 , - , T the condition ot ^uen n patient 

hind of liquor in fifteen \tar- 1 dciicac ihl i 

^ , 111,,,-, Tlif mttem lor addiction to aicohni 

IS concealed chronic alcoholism me pauem 
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01 the hlvchhood of sjK'cific sensitization, is long buried in the past but 
liuViolisnf '"' ''' ^ true chronic 

Sun fuulici. the pel son who has taken alcoholic medicine at regular 
mtCMals foi the lolicf of lecuiiing pain and discomfort, for example, 
at tiic onset of iccuiiing common colds oi painful menstrual peiiods, 
IS m nn opinion a patient with concealed chronic alcoholism 

It IS not my puipose to sa} that most of the population aie afflicted 
with tine chiomc alcoholism, but lathei to point out that many may be 
consideied so, oi at least jiotentially so, if their history appioaches that 
set foith heie as the histoiy of the patient with true chronic alcoholism 
and if, in addition, they aie siiffleimg fioni a condition demanding even 
mild smgical ticatment 

Bv this I mean to say that a gieat many patients are surgically 
tieated evei} day who nei'ei aie suspected of tolerance to alcohol or of 
need of it undei stress, in “shock” or when undei going opeiation There 
aie many such peisons who on psychic or phjsical stimulation may be 
piecipitated into the mental state of the alcoholic addict at his worst 
Whereas many may wish to omit completely the moiaJ and ethical 
considerations with legaid to tiue chiomc alcoholism, it is essential for 
all physicians to try to diagnose the condition and recognize the need 
foi piophylactic as well as active tieatment when there is an accom- 
panying suigical state Vitamin leplenishment is always advisable, 
especially as conceins vitamins B and C Opinions vai}'’ about com- 
pletely omitting alcohol 

Any number of predisposing factors besides an imminent or an 
emeigency suigicai condition can produce a reciudesceiice of concealed 
chiomc alcoholism to an obvious state of alcoholism, with only a sinaii 
alcoholic intake or none at all These include fatigue, bad hygiene, 
overwoik, lack of rest, recreation or sunlight, ovei indulgence in tobacco, 
coffee, tea or othei nonalcoholic stimulants, indulgence m narcotics, 
poor heredity,^® bad environment, emotional instability from whatcicr 
cause, and oiganic and functional diseases of all kinds ^ 

Physical Findings —At the completion of the patient’s histon t le 
examinei will suspect, or nearly rule out, the probability of concealed 

chronic alcoholism . , , i nii 

The objective findings of concealed chronic alcoho ism me i ^ 
posiiive Ita obtained from the history as related by the patient and 

E, and Marankjevics. 

Surgery, Orvosi betil 80 815-818 (Aug 29 . 842-S-la (Sept 0 ) 
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his relatnes and as indicated b} the classification just described The\ 
also include data which can be obtained at the time ot routine plwsical 
examination In some cases the findings are limited to responses troin 
the nenoiis system, obtained either b\ obser^atlon or b^ questions and 
answ ers In other cases data are obtained b} pin sical examination by 
neurologic examination and b\ certain laboratorr tests 

Exclusne of the lesults ot the usual pin sical examination certain 
eridence can be gathered which mav help to classif\ the condition 
A patient w ho ai oids looking the examiner straight in the e\ e on direct 
questioning is to be suspected ot this condition \\ hen such ai oidance 
occurs repeatedh e\en atter one becomes tairh well acquainted with 
the patient, it mai be taken as taroring a diagnosis ot alcoholism 

A patient w ho cannot sit still or keep his hands still or w ho appears 
generall} irritable, also presents possiblr contributor! indications 
Other suggestive phenomena include the tollowmg with due considera- 
tion tor extenuating circumstances m the mdiridual case (a) exag- 
gerated speech, aftectation or variabihtr ot talk , (b) anr behar lor m 
speech, looks, talk oi locomotion which seems to indicate that the patient 
is ill at ease, (c) needless repetition on the patients part of an} part 
of the history or conrersation between him and the phrsician, (d) 
the mabihtr of the patient to exhibit noimal psrchic, intellectual moral 
and ph} sical control during times ot suggestion In the phr sician exam- 
ining him, for example when he shows repeated and apparenth embar- 
rassed ar oidance ot direct answers to subth reintroduced questions 

Unwarranted oi false crnicism which does not appear to be explained 
b\ the patient’s education or known habits or the discorerr that he is 
m a stratum ot societr financial condition or professional standing 
greath out of proportion to his appearance or to his known past abiiitr 
should be considered mdicatire 

A complete phr sical examination is necessarr to indicate inanr ot 
the objectne signs ot true or concealed chronic alcoholism Manr of 
the positne signs duplicate some of those parth diagnostic ot iuimeron= 
diseases of all kinds 

I shall list the positne ones as though ther occurred m an otherwise 
normal person not sufferms; from anr definite functional disease ot the 
nerrous srstem from am metabolic disorder or from am srstennc 
disease other than the condition lequirmg surgical attention 

First are the signs trom an examination ot the head and neck an 
oreranxious expression ot the face , increased flushmg ot the skm , 
of premature age such as grar hair and clnmres m the Am, deep 
nnnkles cutaneous blemishes or sometime, pallor not ex-plamed hr 
the other habits of the patient Sometimes the appearance of the lace 
entireh belies the existing condition ret that condition can be rccogmred 
hr a fleeting expressioirot emotion not explained In what the patient 
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03 {he exaniinci js doing, often a patient will look upright and serious 
and uttci exactly contuit) lenmks At other times he may look jouaJ, 
pe.icofnJ and contented while inaKing a statement completely at variance 
uitl? this facial e.xpiession A lepetition of these phenomena several 
tunes dining a physical examination is sometimes of strong diagnostic 
significance In the same way, othenvise unexplained emotional upsets 
should he taken into account 

Observation of the neck may show pulsation not borne out in other 
expected signs of liypei th} i oidism oi of circulatoiy oi nervous disease 
Although the finding ma)’^ not be altogether reliable, disproportion 
between the size of the neck and that of the head may be a point to 
cousidci A patient way look as though his head did not fit on his 
shoulders and no explanation is found in heredit}'' or habit Here a 
close seaith foi the reason has tevealed the condition undei discussion 
This same inconguiit) between the featuies — nose, ej'es, mouth, 
eais and hair — has been observed by me in patients of this type m whom 
theie was no othei condition to explain it 

Extremes of regulant}^ of features and good pioportion between 
head and neck also aie seen commonly But there is something so 
obvious!}'’ piesent in the facial expression and the w'ay the head is 
earned that it is possible to say that the patient has or has not good 
chai acter 


There is a type of face, seen in both males and females, which com 
foims to no set rule, m wdnch there appears at tunes or even all the 
time to be something that should not be there, oi something not there 
that should be there Some persons repel by their facial expiession, 
as though they withdrew from the ende of others piesent These same 
persons can consciously or unconsciously attiact by some vague change 
in their expression All things being equal, however it is significant 
when a patient seems distant or suddenly gives some obscure sign in 
his facial expression that he is once more “’With us or receptnc 
what IS said to him Briefly, this change m facial expression or i 
"Atmosphere” which cannot be traced to definite poses or 
can sometimes be seen to occur several times during the examii c 
of a patient of the type described as having concealed chrome a co lo 
SoL of these patients may be said to smile without 
to laugh without really laughing ^then " — ^ 

strange clouding of expression, which may ^ ^ 

oto repeated The gapng of these 
examiner who judges his patient too eat!}, too ) 

or neglects to ask for important patsent in wliom one ‘feels 

What I have just said applies also to jj and 

a distinct lack of confidence Sometimes all eftorts 
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nothing the ph\sician can do a\i 1I e\er establish complete “contact” 
iMth the patient There aie great difterences in the po\\ers of observa- 
tion ot different examiners This is no reason to exclude admission 
ot the fact that it is possilile to observe strange unexplained changes 
in facial expression on some patients, or that one ma\ recognize incon- 
gruities not explainable on the basis ot organic or functional disease 

Examination of the chest and abdomen cannot be accurateh sepa- 
rated trom that of the extiemities It is true, as well that it is phvs- 
icalh impossible to particularize the impression obtained trom tbe 
entire bodv A few suggestions mat be fitting however, regarding the 
chest and abdomen Gieat disproportion between the size ot the thorax 
and that of the abdomen m regard to length ot the axis ot the spinal 
cord can signitv either gieat strength ot character’ or marked weak- 
ness ’ Either ot these can be interpreted m tbe indiv idtial case to pre- 
dispose tow ard or to exclude the consideration ot concealed chronic 
alcoholism 

Failure of clinical examination to demonstrate disease ot the respir- 
ator} tract does not exclude its presence Laboratorv aid must be 
emploved Presuming that laboratorv aid is immediatelv available and 
that It IS possible to exclude organic disease and cardiac instabihtv ot 
anv kind, am change in the respiratorv rate or m the pulse rate to con- 
siderably above normal mav have significance This often occurs 
reflexl} on impulses from the central nervous svstem unexplained other- 
wise than by chronic alcoholism These abnormal channels are often 
out of reach of suggestion or of appeal to the patient to trv to calm 
himself I acknowledge that mam possible direct and indirect factors 
mav initiate changes m the respiratorv rate and the pulse rate One 
must exclude anv condition except the condition requiring surgical 
treatment and concealed chronic alcoholism, as though all other diseases 
or distill bailees had alreadv been proved absent bv repeated examina 


tions, laboratorv tests and lack of proot ot competent cause 
Increase m the respiiatorv rate it the chest (inclu ing tie 
IS otherwise normal should turnish a clue to leflex stimulation of the 
respiratorv center trom some undiscovered cause ns came mav le 
concealed chronic alcoholism Obv.ouslv exceptional care must be taken 
in ruling out other likelv reasons tor the condition ca iiig tor sur^ica 
inteivention mav itselt bear a close relation to a rapid pulse rate or 

to deep respirations m^tribution of fat in tbe 

Gross dispioportion witn rCj,ara m t i „ 

d.est =.„<! the abdomen ma, n.m.eU contnimto.t ctniencc 1 . c -c 
of the ptemantreh por.h hut o.het«,«e nonua h ptopor 1 
ma, be a good e-mmple There an, be a redundanc, " • ’ ' ™ “ 

or other fat deposns „h.eh appear to be out o. pro|,ort,o„ to the patient . 
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.iS,c o, cm oc„„c makeup When this disproportion ,s sensed as gross 

M lioill the CMmine, knowing exactly why. even when there^ are 
emociiiie dislmbanccs appaiently not of long standing, a connection 
u Kil aicoliolisin may be imagined Absolute pi oof may be absent The 
cause of such mconguuty I do not piofess to know, but the recognition 
O it IS Jiossible. and when it is propeiJy associated with the many other 
Kicntincution maiks it becomes a valuable sign 

i he ]iln sical chaiacteiistics of a body obviously indulged and abused 
aie natuialh alteied m many ways, especially ovei the thorax and 
abdomen Heie, as elsewdieie, heiedity, environment, habit and use 
tietcimine the particulai aspect of much that can be seen on physical 
examination 

If the data fiom a study of the patient’s habits, environment, devel- 
opment and occupation are insufficient to explain abnormal thoracic and 
lumbar cur^ atm es these departures fi oin normal may or may not be 
explained on the basis of disease When these curves appear, to accom- 
pany other abnoiinal and inexplicable findings, the patient may be 
classified as potentially a victim of concealed chronic alcoholism 

Such close contiguity exists between many of these unexplained 
abnormalities and oiganic changes of hitherto explained cause that it 
will be difficult for me to prove my contentions 

Examination of the extremities may aftoid little of diagnostic evi- 
dence beyond that winch is simply contributoiy to the already admitted 
variables Again, it is believed that unusual cbai acteristics of the arms, 
hands oi fingers may give reason to suspect alcoholism Sometimes a 
man’s hands will appear soft and flabby, even with lack of care Per- 
haps, the influence of environment and occupation aside, there is a rela- 
tion between the firmness of the hand at the junction of the inetacarpals 
and first phalanges and the qualities of determination, firmness, strengtli, 
legulai habits and solidarity It is probable that hereditary influences 
may be responsible for such firmness Tins structural characteristic of 
the hand is best demonstrated when the examiner shakes hands witli 
the patient and asks the patient to relax his hand The hand may feel 
hke flabby, inanimate meat or may be firm, inflexible, solid and non- 
lelaxable ' When this strong hand, that is, a hand characterized by 
inflexibility during foiced relaxation, is encountered m addition to otlier 
completely satisfactoiy characteristics all the wa^ through the physical 
examination and history, there is little likelihood of concealed chronic 
alcoholism The opposite condition of the hands after exclusion of 
hereditary developmental, occupational or environmental predisi^siuons, 

' av mdiSte concealed chronic alcoholism It is strange also, but true. 


may n 
that g 


Is^sXinflekiWe, rough Hands mar He parl.cularl,. nol.aal* 
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m contrast to the rest of the patient s ph} sical characteristics Para- 
doMcalh this finding also ma\ suggest the diagnosis of concealed 
chronic alcoholism 

It IS probable that triih great disproportions in the appearance of 
the hands especialh in texture and flexibiht\ length ot digits and 
breadth and girth should be remembered among the details one should 
look for 111 compiling a list ot iinansw erable or little understood pin sical 
findings nhich when totaled trom the entire examination mat help in 
the diagnosis 

The same ma\ be said ot the legs the arms and the feet Examina- 
tion of ant patient completeh naked makes the task shghth easier, 
for a person mat seem much more pertecth proportioned without clothes 
than he does fullt dressed \nother mat appear almost weird, with 
disproportionateh large hands and shriteled legs Another mat hate 
an otherwise unexplained center ot balance or pose, as he stands, which, 
in addition to a strangelt flat region oter the buttocks, seems decidedlt 
incongruous m the presence of large shoulders and large knees and 
ankles None ot these characteristics is likelt to be thought of in 
connection with alcoholism unless the examiner tries to catalogue the 
detailed obser\ ations and to exclude other ob\ loush possible eauses 
for each finding 

A few great studies liaAe been made of races, t^pes, figures, measure- 
ments features and general racial ph\ sical characteristics, but not man^ 
practical specific genetic conclusions ha^e been tormulated Certain!} 
the^ are not generall} appreciated The task ot bringing such a work 
to ailmination must be almost endless The problem under discussion 


IS even more complex 

Let It be supposed, howeter that one i^ able to discoter m the 
patient seteral positne and otherwise unexplained incongruities, abnor- 
malities or distortions of action, ot consistenct or of measurement 
and perspective There should be no objection to the application ot 
several ot these positive hints ’ toward the solution ot a most difflcul 
problem m diagnosis The phvsicnn is limited onlv bv the qualitv and 
extent first, of his education and second, ot his powers ot reasoning 
and abihtv to observe with all the senses dehcatelv integrated n 
addition there must be a positive attempt to eniplov the so-called mx i 

, , cpncp than the recognized senses ot toucn 

sense a higher or more refined sense tnan i 

smell, taste, sight and heanng 

There can be no donb. that « .= pors.blc tor eontc » 

snpersede these recognised senses .. tor no other reason than tha 
absence ot one sense has sharpened one ot the other rennnnng cn- - 
to such an extent, for instance that a “blind man can sec I mat 
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'01 ironcs'^h nf"'’, T‘ ™y l>e the sum 

, «1 , 1 r , "T’'i ', glands “ Reason does 

■01 one 10 exclude these glands fiom cons.deiation With some 

lainmg. it ^]a^ be possible to lemember ceitain outstanding endociine 
walkings but the luinibei of possibilities is unlimited because of the 
poh nioi photis heiecht) of human beings and the already known and 

numcious ^anables in the classification of the endociine glands and 
then functions 

I'uithei, the significance of seemingly outstanding charactei istics 
o tile patient must often be minimized in the face of stionger contio- 
\eisial evidence If, foi evample, one should obseive closely a woman 
who IS obese and appeals summaiily to suffer from pituitaiy, ovaiian 
and hypothyroid disease oi from imbalance among the indicated glands, 
one may find that hei body functions excellently as a whole She may 
have no subjective symptoms and yet may exhibit many depai tines from 
nonnal She may have been pioductive of childien, a good mother 
Hei abilities as a business managei and housewife may be unexcelled 
She may by natuie be constantly good and even-tempei ed It is best, 
howe^er, to lecord liei “faults” even though they do not seem to be 
associated with the slightest incongruity of physical, mental, intellectual, 
social or moral life If she later undeigoes opeiation, one may be 
forewarned, at any late, even though she has nevei shown othei find- 
ings or histoiy suggestive of concealed chronic alcoholism 

In conclusion, it is best to “size up’’ the patient from the point 
of view of eveiy chaiacteiistic one can determine from him before 
making a diiect diagnosis of concealed chiomc alcoholism History, 
physical examination and special examination foi incongruities of all 
types must be made Just as some one once said that “ugl}' people do 
ugly things,” so some one has said as well that “handsome is as lianr 
some does” and that “beauty is skin deep ” 

From the point of vieiv of the physical pioportions and characteristic'^ 
alone, it is well to tiy, fiom the lecordmg of the Instor)' and gcncr.i 
obseivations up to the end of the detailed physical exammation, u> 
correlate, as one proceeds, all the data possible, using one s 
obseivation and senses as though they uere a fine ' ^ 

what would be missed b} habitual neglect of the main c e , 

I fully realize the need of apologizing if v hat has , 

too vaguely, appears ill considered oi 
some of the ideas are clouded by fogs not let clearect 
investigation and exact termmolog) 
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CON CLL SIGNS 

In nian\ surgical patients who ha\e in the past indulged in a lariable 
intake of alcohol theie appears to be a condition often unrecognized, 
which I should like to call concealed chronic alcoholism 

Treatment consists in appreciating the importance of the condition 
earl} in the course ot surgical treatment and in the prescription of 
alcohol in addition to the commonl} used sedatnes before dangerous 
depression or complications ha^e set in \'itamm medication is indi- 
cated preoperatn el} and postoperatn ely 

A new and arbitrary (but indicated) rule ot including m the first 
diagnosis of the condition of the surgical patient an opinion as to the 
possibihti that concealed chronic alcoholism (or a tendenc} toward 
alcoholism) is present would guarantee the patient a safer course during 
his sta-\ m the hospital 

Much can be learned from a patient as to the possible presence of 
concealed chronic alcoholism b} a caretul recording ot detailed histones, 
a complete physical examination and close obserration for changes m 
plwsiognoni} and general ph\sical appearance also b^ a careful noting 
of numerous incongruities, larious endocrine actnities and endences 
of mental and emotional inbtabiht\ \ briet summan of all such posi- 
tne findings should be entered on each patient’s chart The surgeon 
should consider the possible role of alcohol in e^ er} case he obser^ es 


SL AIM XRA 

A A ague feeling that surgeons often neglect to consider chronic 
alcoholism as sufficiently significant in am surgical case until the patient 
has ner-\ous S}mptoms and depression, often bordering on mama or 
other complications has prompted the recording of a surgeon s impres- 
sion of what he has chosen to call concealed chronic alcoholism a 
term which applies particularh to patients who are actualh chronicalh 
alcoholic but aaIiosc condition often goes unrecognized 

Eight detailed histones of patients treated personalh— all but 2 of 
whom were aided b} small doses of alcohol— are included in this article 
A discussion and description ot fine points m diagnosis a. we 
a hint about ‘ extrasensor} perception ot sMuptoms ot concea e c ironic 
alcoholism, are included and offered with extreme caution as to 
complete rehabihtA 
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Tlie relation between diabetes and the occunence of peiipheial 
occlusive aiteiial disease has been the subject of a voluminous literature 
It IS not our puipose to leview the many articles on this subject It is 
sufficient to point out the existence of a number of conflicting opinions 
which ai e difficult to coi relate 

There aie those who hold that theie is a definite causal i elation 
between diabetes and penpheral arterial disease Hallock^ stated 
“The diabetic state eithei initiates eaily or accelerates the development 
of premature arteiiosdeiosis in the young adult ” One finds statements 
such as that of Ruprecht " “As a general rule, regaidless of the youth 
of the patient, a diabetes of 5 years oi more duration will produce 
artenoscleiosis " Otheis consider that the increase ot artei loclei osis m 
diabetic persons is due to neglect of diabetic tieatment Bowen on the 
basis of roentgenologic studies of extremities over a ° ^ ’ 

stated that the development of severe vascular pathologic 
diabetic patients requires seveial years of neglect o tie la e 
hn^ expressed the conviction that artenoscleiosis is secon 
betes and that the severity of the foimei is m dnect P-PO J 
duration of the latter Allbutt = noted many instances of sclerotic 

From the Clinic of Sympathetic and Vascular 5 192 371, 
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changes m diabetic children J^Iorrison and Bogan '' tound that the inci- 
dence of ^asculal calcification as determined b\ roentgenograms is 
higher m diabetic than in nondiabetic persons and that calcification 
increases i\ ith age and \i ith the duration ot diabetes Brow n ’ stated 
that eierv diabetic person oier the age ot 50 who has had diabetes tor a 
few -sears wall show ai teriosclerosis ot the teet on caretul examination 


On the other hand there are those who belieie there is no direct 
relation betw een diabetes and \ ascular changes Hekimian and \ ogel “ 
renewing autopsies on 84 diabetic persons tound no instance of death 
caused bv artenal degeneratne disease betore the tourth decade 75 
per cent died after the fitth decade Leutenegger® im estigating the 
clinical et idence of t ascular change in 1 OOO diabetic persons stated 
that a specific diabetic arteritis does not exist since positu e ei idence 
of such change w as completeh absent in those under 40 in about 
50 per cent of his cases ot fi\e or more tears standing there was no 
clinical et idence ot t ascular disease the latter occiii ring mainh in the 


sixth and set enth decades These and other w riters hat e adt anced the 
opinion that improt ement in the treatment ot diabetes has so lengthened 
the life span of diabetic persons that thet now hte long enough to acquire 


coincident nondiabetic degeneratit e arterial disease 

In the clinic ot stmpathetic and t ascular stirgert ot the Blount Zion 
Hospital, there is a considerable numbei ot patients who complain ot 
sjanptoms referable to disease ot the peripheral arteries or who hate 
been referred bv other clinics because ot subjectne or objectue etn- 
dence of abnormal peripheral circulation A. number ot these are dia- 
betic persons in -v ai loiis adt anced stages ot degeneratit e arterial disease 
Impressed b) the greater danger of such changes to diabetic than to 
nondiabetic persons we were led to examine clinicallt a senes ot 
unselected patients with diabetes with a tiew to determining, their status 
as to peripheral t ascular disease In this mtestigation w e sou^ it not 
onlt the objectne eiidence of -vascular disease but also tie svniptonu 
most commonh associated w ith disturbed peripheral circu ation ro n 
the accumulated data we hoped to obtain mtorniation as to an e 
relation between diabetes and peripheral arterial egeneratne fuemc 
and as to any relation between the severiti or duration of the d.ai t -- 
and the extent ot such artenal degeneration The data would 


6 Mornson L B and Bogan, I K °g 2'’]424 C April 27) 1929 

Diabetes South Med & Surg 92 264 19o0^ Diabaic Deaths Bacd oi 

S Hekimian T and ^ ogel S ^ 

Autopsies, Xew York State T Ated 34 o.o ngcn bu 1 0'»a 

9 Leutenegger F Klin.sclies A orkommcn v on Gcta^ 

Diabetikern Ztschr f klin Med 119 16-" 
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loo, a baseline m accoi dance with winch subsequent changes m 
the pcnphcial cii dilation could be more accurately gaged m future 
examinations 

'Ihc patients weie tahen at landom from the metabolic dime This 
thmc IS imdet the diiection of Dr Russel Rypms, ^^bo has made a 
special study of diabetes 7 lie diabetic patients aie under close scientific 
suncillance In addition, each patient rotates approximately every two 
months through a special chiropod}'’ clinic under the care of Dr D 
Kanter, who has been specially trained m the care of diabetic feet and 
uho is well awaie of the complications incident to ill advised chiropodic 
treatment foi these patients Frequent consultations are held between the 
physicians of these t\\ o clinics With few exceptions the patients had not 
previous!}^ applied to the chnic of sympathetic and vascular surgery 
Our examinations consisted m the collection of certain important 
data fioni the history, including close questioning regarding symptoms 
of vasculai disease (This investigation of symptoms has been soine- 
what neglected m reports by others } The patient was then put througii 
a routine examination of the peripheral vascular system Tables 4, 5 
and 6 indicate the details of the history and the eximmations used m 
determining the status of the penpbeial circulation The examination 
consisted not only m estimation of the strength of the peiipheral pulses 
but especially in a clinical determination of the vascular sufficiency or 
insufficiency of the extremity as a whole Roentgen studies were not 
loutmely made because we are convinced that they are an unreliable 
index of the cuculatoiy status Patients not infrequentl}' have ad\ancec 
occlusive degenerative aitenal disease, even of the arteiiosclerotic t}pe, 
wuthoiit roentgenologically visible calcification, others, with widespreat 
calcification, may have extremities with a well compensated pei ipiera 
cn dilation Intraclei mai histamine tests w ere not routinely done because 
of tlie variability of the effect of histamine and because o tie i erei c . 

m mteipietation to which the tests aie subject ’ j ^ 

done by wewbcis of the staff of the clinic of sjmpathctic and ^asc la 

ZLy who by reason of special training and experience uerc ncil 
surgeiy, wuu uyxc i i^gervations made arc 

Qualified to estimate the desired factors ine 

piesented m seveial tables, with accompanying explanati . 
ments 

interpretation of terms akd symbols vseo in taiuls 
Seventy of Diabetes 

M.ld-Dmhetes controlW bj d.et 

Moderate-Diabetes controlled b; less 

Se«:-D,abetes controlled b, more tban 13 in.i.s of n.--" 
daily 
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Se\ent\ ot Penpheial \'ascular Symptoms 

Mild — ]^Iilcl pains cramps claudication, senson disturbance'- 
no incapacitation 

^Moderate — Consideiable subjectne complaints, distinct claudica 
tion , patient partialh incapacitated 
Se\eie — Se\eie SMiiptoms ulceration gangrene amputations, 
maiked claudication complete incapacitation 
One or moie ot the toregoing srmptoms determined the classification 

Se\erit\ ot Findings 

i\Iild — Slight diminution ot pulsation in one oi ti\o arteiies, 
slight ischemia on eleiation slight rubor on dependenci 
i\Ioderate — IMarked diminution of pulsation in more than one 
arterj distinct elei ation ischemia or dependent rubor healed 
ulceration , changes in color 

Seiere — Absence of pulsation m more than one arten \er\ 
marked elei ation ischemia or dependent rubor ulceration , 
gangrene , amputations 

Arterial Pulsations 
0 — -kbsent 

-! Bareh perceptible 

Distmcth perceptible but below normal 

_j — j — ! Normalh palpable 

Ischemia on Eleiation 
or 


Rubor on Dependenci 


0 — Xormal color 

-j Slight 

Distinct 

^\’en marked 


Note that 87 per cent of the patients were mer the age ot 40 the 
greatest number being in the seienth decade In patients under the a"e 
of 40 the incidence ot set ere diabetes was considerab'i higher than that 
of mild or moderate diabetes Twenti-fiie per cent ot the patients with 
seiere diabetes 7 per cent ot those with moderate diabetes and 6 per 
cent of those with mild diabetes were under 40 

The siTnptoins noted are those considered most important as m i- 
cating abnorLahties ot the peripheral aessels Thei 
accordance with a scheme which pro\ed satl;^t actor m le 
SMUpathetic and aascular surger^ The high percentage ot var.ou ^ub 
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43 per cent ot patients ^\ith moderate diabetes and 26 per cent of patients 
ith se’i ere diabetes These figures shou the absence of an} direct rela- 
tion betA\een the presence ot s}mptoms and the se^erit} of diabetes 
Of 197 lower extremities the dorsalis pedis pulse was diminished m 
50 (25 per cent) and not perceptible m 21 (10 5 per cent) a total ot 
35 5 per cent of abnormal dorsalis pedis pulses This pulse was impal- 
pable m 10 per cent of the extremities ot persons with mild diabetes 
IS per cent of the extremities ot persons with moderate diabetes and 
onh 9 per cent ot the extremities ot persons with seiere diabetes This 
again shows the absence of ain direct relation between the seAerit} of 
the diabetes and the palpabiht} of the dorsalis pedis pulse The high 
incidence of decreased dorsalis pedis pulsation is notew orth} er en among 

Table 5 — Pulsation of the Peripheral Arteries of the Ertrciiiiiies 


\ dor«:ali«* pedie (1^7 pul«c«> A tibialic po^tenor {liTT puNe ) 
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* Piilso uiissine, (ainpuintion) 


patients with mild diabetes Abnormal dorsalis pedis pulsations are rare 
in normal persons 

The incidence of insufficient pulsations is still higher in the posterior 
tibial arter\ where onh 92 of 197 extremities showed nonual pulsa- 
tions Complete absence of pulsation was noted m IS per cent of the 
extremities of persons with mild diabetes in 25 per cent of those with 
moderate diabetes and m 16 per cent of those with sea ere diabetes 
Similar relations were found in tlie popliteal artera aahere 50 abnormal 
pulsations aaere found and in the teiuoral artera aahere onh 15 were 
abnormal It is thus clearh eaidcnt that whereas the diimimtion of 
peripheral pulsations is a common finding in unselectcd cases of diabetes 
one can make no conclusions from the seaerita ot the diabetC' rc^ardins^ 
the extent ol changes in the peripheral inihes 
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C sho\\b the moie inipoitant obseivations indicating the cn- 
culaloi ) status I he degiee of “elevation ischemia” and “dependent 
uiboi aie full} given, since we consider these conditions of special 
^aluc in dcleinnnatjon of the geiieiaJ vasciiJai competency ot the 
extiennt} Abnoinial luboi on dependency was found in 51 per cent of 
nnldJi diabetic 6S 5 pei cent of inodeiately diabetic, and 28 5 pei cent 
of seveiel} diabetic pei sons, abnoimai ischemia on elevation was found 
111 34 pel cent of mildl} diabetic, 21 4 pei cent of inodeiately diabetic 
and 71 pei cent of seieiely diabetic pei sons Thus again w^e see a 
iclatnely liigh peicentage of casciilai insufficiency in patients wnth mild 

T Mill 6 — Pniphciaf Ciiciilafotv Ohsuvations in Relation to Scvmiy of Diabetes 
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Table 7 -Associated Diseases vi Relation to the Seventy of Diabetes 


Seventy of Diabetes 
Mild 

Moderate 
Ser cre 


Total No 
of Cases 

SI 

14 

35 


Generalized 

Aitcriosclerosis Hjpcrtcnsioii 


Anylna 
I’litor '• 


31 


14 


31 


33 


diabetes and the highest degiee in those wnth model ate diahetc 
those wnth seveie diabetes have the lowest incidence 

Table 7 indicates the incidence of Ih^t . 

system and then fteqnency m the ,„crc...c. tull, 

nothing to indicate that the lequen } percentage wa*’ 

the seventy of diabetes In fact, the highest pe 

among the patients with mild diabetes ^ ^ 

It IS interesting ^that 8 (5^ T generahred artcnn^clcron- 

less than one years ‘ , os,s ,uas under the age oi a! 

Not one of n.th thahcts of htt tt n- 

Irrespective of age, a i 
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duration or less shou ed generalized arteriosclerosis u hereas 70 per cent 
of those uith disease ot orer fire rears’ duration displared generalized 
arteriosclerosis 


T \BLE 8 — Presence of drtcrioschros s tn Relation to Duration of Diabetes 



A.rteno«clerosis 
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Patients With No Symptoms | Patients With Mild Symptoms 

FINDINGS 

□ None O Mild ^ Moderate ■ Severe 


64% 


22 % 


12 % 


2 % 


Patients With Moderate Symptoms 


45% 


26% 29 % 


0 % 


FINDINGS 


39% 


22 % 


28% 



II % 


Patients Wth Severe Symptoms 


90% 


10 % 


Clnrt 1 — SriTiptoni'. rnd finding' in ca-t' ot mild modt.rat(. and 'cnltc dialiLtcs 


Mtliough the foregoing tables shorr no definite relation betrr cen tlie 
degree of srmptom<: or of findings and tlie serent ot the diabetes, 
there i' a direct relation between the degree oi '^rniptoni' and the olijcc- 
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tnc fiiKlings In 64 per cent of cases in which theie were no symptoms 
theic weie no objective findings, wheieas in 90 per cent of those with 
sc\ Cl e s) inptoms theie were marked findings Data on patients with mild 
and model ate symptoms may be noted in tiie chart Thus the search for 
sjmploms of peripheial vascular disorder, often neglected by other 
authors, gnes a valuable clue to the piesence of objective vascular 
abnormalities 


Tmile 9 — Relation of Duiation of Diabetes to Seventy of Symptoms 
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Whereas all symptoms 

diabetes of long standing, there a or findings 

diabetes of long standing who ^ cent of persons vitb 

*: .ty note that Wmgs rve« abseot m 50 

diabetes of “jrom fifteen to .s 

those 5 ^ tjon of the diabetes to t e sev ' dnbetf^ 

or findings 
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Charts 2 and 3 show that m the greatest number ot cases in ^\hlch 
there ^\ere sjmptoms and findings of peripheral arterial disease the 
patients were in the age groups in which peripheral arterial disease 
occurs most frequently in nondiabetic persons There were no patients 
with se\ere symptoms or seiere findings below the sixth decade 



Age group 0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 

Chart 2 — Seientj of simptoms correlated with age 



Chart 3 — Se\erit\ ot findings correlated with age 


SL M M XRI 

One hundred diabetic persons, selected at random were evamincd 
to determine the presence of SMiiptoms and olijectne findings ot periph- 
eral arterial disease 

0\cr lialt of the patients complained ot \a«cular semptoiiis The 
niajorita showed abnormalities in the peripheral piibe^ and other signs 
ot peripheral aascular derangement 
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( ai ttiiosclciosis \\as pieseiit in 50 per cent The greatest 
niimln t of these jiatients ueic niilclly diabetic peisons in the older age 
gioup 'J he incidence of geiieiah/cd ai tei losclerosis showed no relation 
to tile duration of the diabetes 

Genei.rii/ed ai tcnoscieiosis did not occur in any diabetic patient 
tnulei the ago of *10 and occuired in only 2 of the patients in the fifth 
(kcade 

'ihcie was no i elation between the duiation of diabetes and the 
scceiih of eithei the s} inptoins oi findings of peripheral arterial disease 

1 heie IS a dnect i elation between the severity of symptoms and the 
se\ciit\ of findings of peiipheial arterial disease The search for symp- 
toms IS nnpoitant as an indication of the presence of objective evidence 
of pciiphcial aiteiial disease 

Findings of periphetal vascular origin "were most prevalent in the 
age gioups in which degeneiatne aiterial disease occurs most fre- 
quenth in nondiabetic peisons 



CONCENTRATION OF PROCAINE IN THE CEREBRO- 
SPINAL FLUID OF THE HUMAN BEING 
AFTER SUBARACHNOID INJECTION 

SECOND REPORT 
H ROSTER, MD 
\ SHA.PIRO, MD 

AND 

R WARSHA.\\, B 

BROOKL'iN, N 'i 

In prcMOus communications' we presented data on the concentra- 
tion ot procaine at three le\els in the cerebrospinal fluid ot 122 adult 
patients at larioiis times after the subarachnoid injection ot 150 mg 
of procaine h} drochloride in 3 5 cc of cerebrospinal fluid 

To obtain more information regarding the lactors which influence 
the distribution of the anesthetic in the subarachnoid space we imes- 
tigated the eftect of \arMng (1) the dose, (2) the volume and (3) the 
dose and the Aolume in the same proportion 

METHOD 

Adult patients each receued an injection ol procaine h\ drochloride, dissoKcd 
in cerebrospinal fluid, into the subarachnoid space at the interspace between the 
second and the third lumbar \ertebra and were immediateh placed in the Tren- 
delenburg position (5 to 8 degrees) 

The patients in group B recened 300 mg ol procaine In drochloride dis'^ohcd 
111 3 5 cc of cerebrospinal fluid and those in group C recened 300 mg o: procaine 
In drochloride dissohed in 7 cc ot cerebrospinal fluid Samples of cerebro'pinal 
fluid were withdrawn at different times after injection as follows 

Group B From 85 patients, 1 cc at the site of injection (chart 1) 

From 47 patients 1 cc three interspaces aboae the site ol injection 
(chart 2) 

From 24 patients, 2 cc at the cisterna niagna (chart 3) 

Group C From 65 patients 1 cc at the site oi injection (chart 4) 

From 53 patients 1 cc three interspaces abo\e the site oi injection 
(chart 5) 

From 25 patients 2 cc at the entema niagna (chart 6) 

From the Crown Heights Hospital 

1 Roster, H Shapiro A, and Lcikcnsohn \ (o) 'spui-ii the a 

Procaine Concentration Oianges at the Site ot Injccticm in Siibarachi oirj \rt 
thesia \m T Surg 33 245-248 (Aug) WG (1) Concentration oi Procaire in 
the Cerebrospinal Fluid ot the Human Being Alter S haracl ii i d Injec mi Areh 
Sure 37 603 60S (Oct ) 1038 
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Chatt 1 Concentration of procaine in the 
injection of 300 mg of procaine h} droclilonde in 


cerebrospinal fluid at the site 
3 5 cc of cerebrospinal fluid 


of 



Chart 2 — Concentration of procaine in the cerebrospinal fluid three interspaces 
above the site of injection of 300 mg of procaine hjdrochlonde m J5 cc of 
cerebrospinal fluid 



Minutes after Injection 


("hart 3— Cisternal concentration of procaine m the ccrchro piml flind 
of 3<nm of proca.oe l„drod,lcr,* 55 cc of cccclc.-pcd 
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Chart 4 — Concentration of procaine in the cerebrospinal fluid at the site of 
injection of 300 mg of procaine h\ drochloride in 7 cc of cerebrospinal fluid 



Chart 5 — Concentration of procaine in the cerebrospinal fluid three interspaces 
abo\e the site of injection of 300 mg ot procaine In drochloride in 7 cc oi cerebro- 
spinal fluid 
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Chart 6— Cisternal concentration of procaine in tie ccrcb-osp nal fud a 
injection of 300 mg of procaine In drochloride in 7 cc ot ct.''cb''Osp r-1 i „id 
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rcprcsc„,s a„ averasLrd"pLr 

■^.10 tT ^ “"“'’‘“'O'' “f at tk 

-l.'t-r Tl fn 1 T" ' Wfoxmately the same 

UJ \ 5 cr -.f A (J50 mg of procame hydrochloride 

of fh'n 'r fluid) are appi oximately one-haif the values 

/ fho‘.e of cone B (300 mg of piocame bydrochloiide in 3 5 cc of 
ccj onospmal fimd) The ordinates of curve C (300 mg of procaine 
ntiochJoiide m / cc of cerebrospinal fluid) are simiJai to those of 
ciu\e B but slightly above them 



Chart 7 — Concentration of procaine in the cerebrospinal fluid at the site of 
injection of (A) 150 mg of procaine hydrochloride in 3 5 cc of cerebrospinal fluid, 
(B) 300 tng of procaine hydrochloride in 3 5 cc of cerebrospinal fluid and (.C) 
300 mg of procaine hj'drochloride in 7 cc of cerebrospinal fluid 


The cmves in chait 8 represent the concentration of procame three 
interspaces above the site of injection Here again the curies are 
approximately the same shape and have tire same relation to each otiier 
as do the corresponding curves in chart 7 

The concentrations at the cisterna magna for 300 mg are apjiroM- 
nrately twice the rvalue of those obtained with laO mg (reported else- 
where"*'), and the percentage of samples gmng negatae results 

smallei 


2 Koster, H . Shapiro, A , and Posen, E 
non of Procame in the Cerebrospinal Fluid, 
(Jnlv) 1936 


\ yfethod for the Microdcltniii.n- 
J I lb & Chn Mid 2t im 
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COMMENT 

The fact that the concentration ot procaine in the cerebrospinal fluid 
IS approximately doubled rr hen a double dose ot procaine br drochloride 
IS injected suggests the possibiiitr that mechanical rather than cliemical 
factors are largely responsible for tbe phenomena obserred It is 
surprising, horrever, that the concentration changes so little rrhen a 
double volume of cerebrospinal fluid is used to dissohe the injected 
anesthetic It might be expected that the injection of 300 mg of 
procaine h} drochloride dissohed in 7 cc of cerebrospinal fluid vould 
gne concentrations lover than those following the injection of 300 mg 
of procaine hr drochloride dissohed m 3 5 cc of cerebrospinal fluid 



Chart 8 — Concentration of procaine in the cerebrospinal fluid three interspaces 
abore the site of injection of (.A) 150 mg of procaine hr drochloride in 3 5 cc ot 
cerebrospinal fluid, (5) 300 mg of procaine hr drochloride in 3 5 cc ot cerebro- 
spinal fluid and (C) 300 mg oi procaine hr drochloride in 7 cc ot cerebrospinal 
fluid 

Our obsenations show a slight and probabh insignificant difference 
m the opposite direction 

It IS of interest to compare the maximum ralues found at different 
le\ els in single cases during the course of anesthesia (chart 9) These 
represent extreme ralues found m single cases and are not composite 
results At the site of injection the maximum concentration is the 
initnl concentration and depends on the concentration of the injected 
solution Three interspaces abore the highest concentration with all 
three t^pes of injection was found after three minutes (chart 9) and 
was approximateh three times as great alter the oOO mg injection' as 
after the 150 mg injection 14 mg 12 3 mg and 13 2 mg per ciih'c 
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cnitimctc'i ) At llic cistcina niagna the nia\imuin concentration with 
the oOO ing doses weie <ilso appi oMinately three times that with 150 mg 
(0 6 mg, 0 5 mg and 02 mg pei cubic centimeter) Both in the com- 
po^^itc cuncs and in t!ic extieme values the gieat fall of concentration 
m the ccphalad dn cction confnms oui previous conclusion that the 
Tiendelcnbuig postuie does not cause concentiated solutions of procaine 
Indiocliloude to flow down to the cisterna as do coloied solutions in 
inanimate models 
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procaine tails there and rises in the dorsal region At no time does 
the concentration in the dorsal region reach as high a le\ el as that found 
simultaneoush in the lumbar region hen the concentration at the 
dorsal lei el has reached its maximum, it decreases at approximate!} the 
same rate as at the lumbar leiel and presumabh for the same reasons 
Since the patients n ere m the Trendelenburg position from the time 
of injection to the time of sampling, our data do not support the assump- 
tion that the Tiendelenburg position causes concentrated solutions of 
procaine hi drochloride to floM doi\ n to the cisterna as do colored fluids 
in glass models 

Doubling the amount of procaine hi drochloride injected approxi- 
mateli doubles the concentration found in the cerebrospinal fluid 

Doubling the lolume of the injected solution causes no significant 
change 



MJGR'MNL caused by demonstrable 

PAl HOLOGIC CONDITIONS 

01 \ CASH WITH CURE BY" REMOVAL OF SMALL TUMOR 

CALCARINE FISSURE 

OLAN R HYNDxMAN, MD 

IOWA CITY 

hate\ci maj be the cause of migiame, 1 believe the consensus is 
tiat Its niechanisni lesides in the ceiebium and probably in the coitical 
vessels The almost consistent association of the headache with fortifi- 
cation figines, the occunence of which usually is the piodioinal or 
initial event in an attack, strongly suggests that the mechanism has its 
beginning about the calcaiine fissuie 

So fai as I can ascertain, no pathologic condition of the visual cortev 
01 other stiuctures in the brain has been found which could uneqwv- 
ocably be pointed out as the exciting factor in migraine Because I feel 
that such a condition can be demonstrated m the case to be described I 
am presenting the following i eport 


REPORT OF CASE 


L a white woman aged 30, was referred to me by Dr C M AVra\, of 
Iowa Falls, Iowa, in October 1936 

Chief Complaini — The patient complained of headache and light flashes 
Ptesent Illness — Six years previously she had had her first attack of migraine 
The pain was generalized in the head and was severe and throbbing It lasted 
twenty-four hours and was associated with nausea and vomiting The atfick 
was not accompanied by flashes of light or other noticeable phenomena After 
this she had frequent light attacks of headache, but one year later she had a 
second severe attack The ache was referred largely to the top of the head and 
was made worse and moie throbbing when she stooped This attack also lasted 
twenty-four hours Thereafter she suffered a haid attack associated with nausea and 
vomiting at least once each month, with lighter attacks in the intervals, eveepf 
during a period of four months before and three months after a delivery 

She attributed the headaches to nervousness and fatigue One jear before 
admission to the hospital, after a hard day’s nork, she had had “cold an lot 


From the Department of Surgery, Neurosurgical Ser\ice, College of \ftdicine, 
University of Iowa 

1 The case of this patient was reported from a eentnculograp nc 
.n the following paper Hindman, O R 
lographic Interpretation of Tumors In ^ 

Sehius and Fourth A^entncle, Arch Surg 36 24a-91 (i 
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spells” Headache was developing, for which she retired at 4 p m The ne\t 
morning she "aw oke in the hospital ” At 6 p m her sister-m-law had found her 
talking irrationall} , with a high fever ( ) She was discharged from the hospital 
m twentj-four hours She walked home, although her head was aching severelv 
The neivt da 5 she was well, and she remained so until the dehverv of a child, four 
months later 

Three months alter the dehverv the severe headaches associated with nausea 
and vomiting began again and occurred at intervals of two weeks to a month 
until the time of admission Thej came on at anv time during the dav or night 
At times she would retire feeling well and be awakened bv a severe attack 

Ordinarv methods of treatment, including rest and cold applications, were ot 
no avail Onlv hvpodermic injections of morphine gave anv relief 

About one month before her admission to the hospital she had a seizure oi 
vancolored light flashes in the left visual field “as if some one were waving red 
and green lanterns over her left shoulder” These seizures lasted irom two to 
tour minutes and at times recurred at halt-hour intervals During the seizures 



F,g 1 Visual fields, showing a defect in the leit homonvmous fields 


there were transitorv weakness ot the left arm and leg and lack of control ol thc^e 
extremities Her husband stated that at such times she handled her Iclt leg 
like a high-stepping horse 

She stated that there wa*' no a‘'soeiation between the headaches and the vi^uat 
phenomena 

The faniiK historv was relevant onlv m the tact that none ot the patients 
relatives had been subject to migraine or had had anv condition similar to her 
present illness 

rrmmiKitioii— General examination gave c'-cntialh necativc re-ults Th 
patient was obese and cheertui The temperature was OS 2 T tie pul e rate 
and the blood pressure 110 svstohe and /t* diastohc 

-Neurologic studv including examination ot tlie oc.iDr l ind, gave e entnlh 
negative results except for evadcnce ot leit homonvmous hcniianop a In gn s it ts 
The visual fields are shown in ticure 1 

Lalwralor^ Eranw n/mn -Studies ot the unne and < t J e MoesJ revealed i om a! 
conditions The \\ assermann reactioi was negative The spm-l fluid p'e ir- 
was vvithm normal limits 
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Roiiitqai Exammatwn — A plain roentgenogram of the skull revealed a small 
clifTtisc area of calcification in the left parietal region It was about 1 cm from 
the skull and iiicasuicd about 15 cm m diameter 

Vnth ictiloqtaplitc Eianitiialioii — A ventriculogram was made and proved to be 
iioimal in c\cr 3 icspect 
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Fig 2 -Low 



power photomicrograph showing the tumor 
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reased intracranial pressure The fields, hovo.r 
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Pathologic Obscrzatwiis — On examination of the specimen a tumor about 1 cm 
in diameter could be seen directlj embedded in the region of the calcarine fissure 
(This growth is shown in figure 7 of the pre\ious report^) Microscopicalh the 
tumor pro\ed to be a hemangioma, with eiidence of recent and old hemorrhage 

(fig 2) 

Course — The patient reco\ered, and to the time of writing (two lears) she 
has been free from headache, light flashes and seizures of transient weakneis m 
the left arm and leg 

COMMENT 

Although it might be questioned that this patient presented a topical 
migraine s3ndrome, she ne\ertheless presented the major elements ot 
that sjndrome The important feature of the case is the fact that there 
were frequent seizures of se\ere migrainous headache associated with 
nausea and vomiting and rehe\ed onl} bj morphine but responding 
promptly to remoi al of the pathologic tissue So far as is know n, the 
patient at no time had increased intracranial pressure and the ^ent^culo- 
gram w as normal m ei erv respect It seems clear that the lesion remor ed 
was the factor responsible for the headaches The tumor itself was in the 
region of the right calcarine fissure and did not im oh e the dura It seems 
fair to assume, therefore, that this is a case of an organic lesion causing 
attacks of migrainous headache through the same mechanism that is 
responsible for “idiopathic migraine’ and that it proMdes additional 
e^ idence that this mechanism operates w ithin the limits of the cerebrum, 
including its \ essels and the leptomeninges 
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Kcpoits of cases in which aiticuJai changes aie associated with 
} mpbogiamiloma aie infiequent, and lepoits of the association of osse- 
ous lesions this condition aie i aie Many wiiteis have mentioned 
aithiitic s3nnptoms as one of the eaHj' acute manifestations of the dis- 
ease Fiei^ stated that ‘hheuinatoid symptoms, sometimes with joint 
Swelling aie piesent, and he ofteied the fact as evidence of the con- 
stitutional nature of the malady Helleistiom ~ noted polyarthntic 
symptoms in 3 of his cases A complete report was made bj Reicble 
and Connoi of a case in which there was ini^olveinent of the hip joint, 
this IS the only lepoit of such involvement we were able to find in the 
Aineiican hteiatme have been impiessed hy the paucity of detailed 
case lepoits desciihmg osseous and aiticular changes associated with 
lymphogiaimloma and also by the fact that the data revealed by study 
of the lecoids seemed to be incomplete and inadequate for ciitical scien- 
tific appraisal It seemed, therefore, impoi tant to review the literature 
and to lepoit 3 peisonall}^ observed cases of osseous changes occurring 
late in the disease 


REVIEW OF LITERATURE 

Koppel,^ m 1927, lepoited the case of a 28 yeai old woman who uas 
admitted to the hospital because of a painful swelling m the right inguinal 
region The light inguinal lymph nodes were fluctuant The right 
wrist and the left ankle joint were swollen The left wrist and the right 


From the Surgical Service of the Harlem Hospital, Louis T tVnght, Director 
1 Frei, W Venereal Lymphogranuloma, JAMA HO 1653 (Mai 14) 


1938 

2 Hellerstrom, S A Contribution to the Kno^^ ledge of L'mphograniiinmi 
Inguinale, Acta dermat-venereol, 1929, supp 1. P 5. cited ^ ^ ' 

SrTcture Relation to Limphopathia Venerea Tr Am Proct Soc 35 HO 191-1 

A Reichle H S , and Connor, W H Liniphogrannloim rngiumlc Rep^t 

of a Case with Inxohemmt of the Retroperitoneal Lxmph | 

toheZn of the Hip Joint, Adrenals and R.dneis, iwth Antopw, Nrch Dcrinu 
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ankle s\\elled later Er\theina nodosum then developed, mtli lesions 
on both legs and elseu here on the bodr The historr included sr phihtic 
infection, fire courses of antisr phihtic treatments had been gnen At 
the time of admission both the W assermann and the Frei reaction nere 
positive The patient had ferer during her trro weeks’ sta} in die 
hospital, but before her discharge the err thema nodosum and the articu- 
lar srmptoms had disappeared and the temperature bad become normal 
j\o roentgen studies were made, and serologic data rrere not reported 

Frauchiger ^ reported 2 cases The patient in the first rras a 48 rear 
old rroman rrho entered the hospital in 1933, complaining of stiffness 
of the right ankle, srrelhng ot the left ankle and pain and srrelhng in 
both hands In 1916 her husband had had a urethral discharge, srrell- 
ing of the inguinal h mph nodes on the right, and pain in the right hip 
Later in the same 3 ear the patient had had an ectopic pregnanc} and a 
Bartholin abscess In 1918 she had pain in both ankles In 1923 she 
had a rectal discharge and in 1928 a rectal abscess Rectal stenosis 
follorred the abscess, and a colostomr rras perlornied Phrsical exam- 
ination on admission showed thickened tender elbow joints, rrith limi- 
tation of articular motion The left ankle rras srrollen, but there rras 
no pain on motion Roentgen examination ot the chest and Iilantoux 
tests gave negatire results Roentgen examination of the joints shorred 
porotic changes and atrophr trom disuse of the knee joints rrhich rrere 
thickened and contained fluid There rras thickening ot the lateral sides 
of the capitellum radii, with thickening ot the lateral portion of the joint 
capsules and periostitis of the lateral surtace ot the radiuses 

Frauchiger s second case rr as that of a 33 r ear old man rr ho entered 
the hospital in 1933 complaining of pain in the right rrrist joint He 
stated that he had practiced sodomr in 1924 and that this practice was 
follorred bv abscesses of the inguinal glands His A assermann reaction 
rras positive at that time, and he rras giren antisrphilitic therapr Rectal 
stenosis der eloped Later he was operated on tor a hernia and sub‘=e- 
quent to this a colostomr rras performed 4fter the colostomr there 
rras serere pain in the back and pain and srrelhng rrere ob^erred m 
both ankle joints In 1933 motion ot tlie right rrrist caused pam and 
the rvrist rras somewhat -tiff Thcie was srrelhng on the rolar surtace 
The Frei reaction rr as poMtir e Results ot W assermann tests and com- 
plement fixation tests for gonorrhea were doubtful \ few dars later 
a para-arficular ab'^cess der eloped and rras incised The pus rras green 
ish r ellow and odorless It contained leukocr tc^ but no bactern Injec- 
tion of this pus into laboratorr animals show ed no tubercle bacilli \n 
mention was made of roentgen studr 

n^b.ger E PoUarthnm h up'k crmnlon ntca .ncvinrl, 

Schweiz tried A chn'^chr 63 1207 193 1 
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Intel fcicci ^\l^h walking and became 


. extension of the thigh 

0 nont IS pieviously he had had a urethiai discharge for fifteen dajs 

ncc weeks latei lie had noticed swelling m the right inguinal region, 
followed by spontaneous luptuie of the mass and discharge of a large 
amoimt of pus The right inguinal glands were enlarged on admission 
I he I'lei icaction wms positive The Wassermann reaction varied from 
negative to 3 plus on difteient occasions The patient was given seven- 
teen intiavcnous doses of typhoid vaccine, which was administered 
bi-weckly Aftei this he received lorn intravenous injections of 1 pei 
cent antimony and potassium tartiate Suppuration of the nodes con- 
tinued On Match 17 complete resection of the right inguinal nodes 
was done Postoperatively the temperature vaiied between 986 and 
104 F Pam m the right hip continued, but a roentgenogram of the 
joint at this time w'^as noimal The upper end of the surgical wound 
w as infected and discharged pus A roentgenogram of the hip joint one 
month later showed a desti active process Arthrotomy performed on 
Api il 23 released pus fi om the joint and revealed ei oded articular carti- 
lage The wound was drained, and the leg was fixed in extension 
The patient died on May 20 At autopsy the right hip joint contained 
a small amount of dark fluid, and the ai ticular surfaces of the acetabulum 
and the head of the femur weie roughened and discolored The sinus 
observed in the right inguinal legion extended into the right hip joint 
The lymphatic chain from the inguinal region extended along the retro- 
peutoneal nodes to the diaphragm, and the nodes shoived the typical 
lesions of lymphogranuloma This case was more thoroughly studied 
than any of the other cases in the literature 

Carrasco ® examined a 22 year old man m December 1934 for bilat- 
eral enlargement of the inguinal nodes Antisyphihtic treatment had 
been given, and the Wassermann reaction was negative On twm occa- 
sions the Frei test gave a markedly positive leaction, progressing even 
to necrosis Theie was pain in the right hip joint, and extension of 
the leg was painful A fresh mass of enlarged glands developed m the 
light iliac fossa After about ten days the arthritis disappeared an 
the patient returned to work No roentgen examination was reported 
Carrasco’s second case was that of a 24 year old man seen 
1935 There was bilateral enlargement of the inguinal nodes, 

marked adenopathy m the nght .hac fossa and 

ThP Frpi test ffave a markedly positive result on two occasions 

March ISfifthe pauent was ohhged to sta, hod because of sharp 

— C M.lad,e * 

Soc franc 4e dermat et svph 43 1556, 19 
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pains lu the right hip T^^o \\eeks later the arthritis disappeared No 
roentgen studies nere reported 

Sezar)' and Saheinbiez ’ reported 1 case Thej examined a 31 rear 
old rroman r\ho complained of pain in the knee joint in March 1936 
She had had syphilis in 1932, bartholinitis in 1933 and an inguinal bubo 
resembling h mphogranuloma r enereum m 1933 The inguinal bubo did 
not heal until Apiil 1934 The Frei test at this time gare a positire 
result A rectal stricture der eloped in January 1934 An iliac anus 
uas created in Octobei 1934 There had been two prerious attacks of 
hr di arthrosis, m Nor ember 1934 and April 1935 Fluid rrithdrawn 
from the knee in jNIarch 1936 was injected into three difterent kinds ot 
laborator} animals, but the results rrere not illuminating A Frei antigen 
made from the fluid produced a positire mtradermal reaction in the 
patient and in other patients knorrn to be suftenng from Ij mphogranu- 
loma r enereum but the patient s serum had no such porr er Injections 
of anthiomahne (the lithium salt ot stibiothiomahc acid) rrere credited 
with curing the hr drarthrosis No roentgen studies were reported 

iSIidana ® reported the case of a 34 r eai old man rr ho complained 
of pain m the nght coxa-femur joint and enlarged nodes in the right 
inguinal region An enlarged inguinal node had der eloped three months 
prer louslj , but its incision had caused onir temporarr" relief Examina- 
tion shorred enlargement of the deep iliac glands A diagnosis of 
inguinal poradenitis rras made and rras confirmed by the Frei test 
Roentgen study showed no osseous lesions in the head of the femur or 
the acetabular bones, but the articular ‘ interlinea ' was 'opacified ' 
klidana stated that treatment with antimonial preparations cured (clin- 
icalh) the adenopatlu and the articular lesions m a little o\er three 
w eeks 

Sitmuiaiy of the Li/nafinc— Koppels patient had both s\phihs and 
h mphogranuloma The differential diagnosis in this case was incom- 
plete This, with the absence of roentgen studies, makes us classiF it 
as a case in which the picture was onh suggestne of osseous changes 
In Frauchiger’s first case definite osseous changes were seen on roentgen 
examination His second case w as one of sr pliilis and 1\ mphogranu- 
loma, wath tuberculosis ruled out His failure to rule out gonorrhea 
and to make roentgen studies makes it unacceptable In the case 
reported by Reichle and Connor although s\pliilts was associated with 
hanphogranuloma, the aiticular changes found were so clo'ch related to 
tile suppurating inguinal glands (whicli did not respond to thoroiigl, 

r Sezaia, A, and Saliembicz yi Hxdarthro^c rec.dn-antc ct mahd.c dc 
NICoIas-Fa^^e, Bull Soc franc de dermal et cxpli 43 Tvi 303d 

8 klidana, \ Artnte dell’ anca di originc poroademtica Mirena I 

434, 1937 
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■in .M],h,luic ItcatnieiU) that ni the hght of oui pesem knowledge we 
hehc\c the aihcuiai lesion to have been due to tymphogranuloma In 
kauasco s 2 cases, wind) Aveie instances of lympliogianuloma, the diag- 
noMs of ailluUis \\as based simply on pain in the joints Because of 
lack of locntgen examination and msufificient data, the diagnosis must 
be considei ed pi esumptive The case repoited by Sezary and Salembiez 
pio\cd to be one of h3'diaithiosis in a woman wnth syphilis, gonorrhea 
<md 1} niphogi annloma The leactions obtained with the joint fluid 
antigen adds eiglit to tlie evidence that the pathologic condition of the 
joints was due to the lymphogranuloma vnus In Midana’s case slight 
changes wcie obseived in loentgen examination, but we doubt that any 
senous bone lesion would heal so lapidly 

Since tiieie ate so few proved cases of osseous and articular lesions 
repoited in the hteiatuie, it seems desirable to outline ceitain nvniiml 
standaid requneinents tliat should be fulfilled before a diagnosis is made 
We suggest the following diagnostic criteiia 

1 The clinical symptoms should be those of lymphogranuloma 
venei eum 


2 The Fiei leaction should be positive 

3 Pathologic, bacteriologic, seiologic and roentgen studies must lule 
out tubeiculosis, syphilis, gonoiihea, malignant tumors and pyogenic 
infections 

4 Definite changes in bones oi joints should be evident roent- 
genographically 

It IS onl)'’ by the use of such iigid standaids that one is able to 
differentiate man) cases in which there aie signs and symptoms simu- 
lating osseous or articulai changes due to lymphogi anuloma from the 
few cases in which the manifestations aie undeniably due to this disease 

It should be pointed out again how rarely pathologic conditions of 
the bones occuiimg in the late stages of this condition are encounterec 
HaitmannP of Pans, m a painstaking and intensive study of lecla 
stenosis ovei a peiiod oi ioity years, has not recorded in an) o ins 
many carefully detailed case histones a single instance o ' 
of the bones In a furthei study of this point we haie examine - 
genogiaphically 25 patients with rectal strictures uith J 

The pelL, tap joints and lumbar vertebrae nere found to be normal 
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canal two weeks prior to admi-sion Ph\ steal examination showed her to be 
well de\ eloped and well nourished The abdomen on palpation disclosed a mass 
in the right low er quadrant and tenderness o\ er iIcBurne\ 's pomt A.nother mass, 
about the size of a walnut, was present in the area oi the femoral canal, just 
below Poupart’s ligament It was fluctuant and ireeK mo\able Bimanual examina- 
tion repealed a mass which was thought to be a fibrom^oma oi the uterus, and the 
uterus was retro\erted and in descensus The pulse rate and the temperature 
were normal The blood pressure was 134 s\stohc and 90 diastolic The urine 
was normal The white cell count ot tlie blood was 11,400 per cubic millimeter, 
with 69 per cent poh morphonuclear leukoc\tes the red cell count was 5,800,000 
per cubic millimeter, wnth hemoglobin 80 per cent 

A. roentgenogram ot the chest was normal and the Kahn test oi the blood 
gate a negatne result At operation the hndings were a ctst ot the right o\ar\, 
a retrot erted uterus in descensu and a subacutelt inflamed appendix with numerous 
adliesions The ot arian ct st and the appendix tt ere remot ed, and the uterus tt as 
suspended bt the anterior suspension method ot Coffet An incision was then made 
oter the femoral mass, which proted to be a well encapsulated abscess oter 
Scarpa’s triangle It contained about 1 ounce (30 cc ) ot thick, tellow odorless 
pus A small piece ot the abscess wall was remot ed for studt, and the catntt 
was packed with lodotorm gauze The pathologist reported that the tissue showed 
giant cells, with areas of necrosis, surrounded bt epithelial cells in palisade arrange- 
ment He made a diagnosis ot It mphogranuloma 


The postoperatit e course was quiet The midline incision (used tor the intra- 
abdominal work) healed throughout its upper portion bt primart intention Bt 
the fourteenth dat, a globular fluctuant mass the size ot an orange had det eloped 
at the lower angle of the wound This was incised and 2 ounces (60 cc ) ot 
odorless, w alert pus was obtained The patient was later discharged, with two 
draining sinuses — the unhealed absce-s and the incised mass at the lower angle 
of the wound Her general condition was good 

She was closelt watched until Xot ember 193/ In spite of the negatite Kahn 
reaction she was giten antist'philitic treatments Xo improtement was *^een 
During this time walking became more painiul, and the sinu'es did not heal She 
tt as then readmitted to tlie hospital Except for the sinusCs pin -ical examination 
gate negatite results The temperature and the pulse rate were normal The 


blood pressure was 120 ststohe and SO diastolic 

The blood count shotted 7,200 white blood cells per cubic millimeter, with 
70 per cent poltmorphonuclears There were 4,700,000 red blood cells per cubic 
millimeter, with a hemoglobin content of 70 per cent The Frei test with human 
bubo antigen gate a posiUte result Roentgenograms ot the pelt is showed 
destruction of the intercartilagmous lamina and the pubic bone (fig 1 4) At 
operation each of the sinus tracts was probed and a tree piece oi cancdlou. 
bone was remot ed The tract was completclt cxci'^ed with a Botie k-mie The 
free wound was closed without drainage The excised tracts cranulatcd to 
some extent, but there was no pnmart union he patient wa i cnrect 
on the sixteenth postoperatit e dat, with «ome drauiacc troin both tract. .1,11 


present 

The pathologist reported that the specimen ironi oie oi 


die tracts .Inwc<i 


oiilt dead cancellous bone 

The patient’s subsequent course ha. been 
she IS still hating drainage ironi the smu-e- 


obserted U the tni e o- wntinc 
roentccmc'am taken 1 1 Dete i 



Fig 1 (case 1) — roentgenogram taken Nov 28, 1937, showing necrosis 
of bone at the symphysis pubis B, roentgenogram taken June 20, 1938 The 
process shou'S progressn-e destruction of the pubic bones C, injection of the 
abdominal sinus with iodized poppyseed oil 
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19o7 showed increase m the destructne process m the pubis In Februan the 
process had spread more on the right side Comparison oi plates taken in June 
1938 (fig IF) and those taken m December 1937 shows the rapid progress oi 
tlie destructne process The Frei test was repeated m Juli 1938, with a markedh 
positue result A roentgenogram taken on Sept 22, 1938 showed marked sclerosis 
m the region ot both sacroiliac articulations This was more marked on the leit 
There was no gross change m the process at the simph\sis A photograph taken 
on Xot ember 1 shows the appearance oi the sinuses (fig 3) 

Injection of iodized popptseed oil into the orifice ot the sinus ot the abdominal 
wall showed the oil to escape from the inguinal sinus indicating a tree com- 
munication between the two sinuses and the pubic area (fig 1C) 

Case 2 — I G, a 39 tear old housewite was admitted to the Harlem 
Hospital on Tune 28, 1938 Her complaints were difficultt in walking and weak- 
ness ot the right leg Pam had been present in the right hip joint and in the lower 



Fig 3 (case I) — Position ot the sinuses as the\ appeared on Xot 1, 19o8 


part of the back for three months prior to admission This pain had been constant 
but had not pretented walking 

Her histort included lour pretious admissions to the hospital She dated her 
complaints from a hemorrhoidectomt done in 1926 ‘\ftcr this operation she 
had sometimes been incontinent and had sometimes Ind pain on deiecation In 
1930 she had had her onlt pregnanct which terminated in a spontaneous abortion 
at three months Thick odorous discharges trora the rectum and tagina appeared 
in 1932 In Januin 1935 because oi these discharges she was first admitted to 


the hospital 

Phesical e-xamination showed the patient to be poorh nounshed ^ rectal 
stricture which admitted onh one finger was the onl\ pathologic plwsical finding 
The Kahn reaction ol the blood was negat.ee The hemoglobin content w- .0 
per cent, and there were 4 000 000 red blood cells per cubic millimcer The blood 
pressure was 98 sestolic and 74 diastolic The blood chemistre was wathm iio^md 
limits \ roentgenogram oi the diest was normal V colo tome was do e, the 
proximal end ot thc%.gmo.d being u ed ^n operatiee note stated that tie 
of rectal induration wCs thought to extend 75 cm aboec the r^hac d.ap irac- 
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iliL intaiil’s coiualtsctiKc was tine\cntfol, and she was discharged on Februar) 
Ih Kcctal resection was done on October 23, and at the same time a new anus 
was constructed The pathologist reported that the rectal tissue showed "acute 
and clironic Jiillaniniatioii ” Tiic patient was again discharged In September 
ldi6, tile colostonii opening was dosed, with no subsequent morbidity An 
iiKisioiial hernia dei doped and was repaired m December 

Pinsica! CNannnalion in June 1937 showed the patient to he moderately iic)! 
tuitirishtd She was continent, and the stools were of normal size A draining sinus 
was picsent on the mesial aspect of the left buttock Physical e\amination dis- 
closed no otlici abnorina! signs A Frei test with human antigen gave a markedlv 
positne reaction The Kalin reaction of the blood was negative and urinalysis 
showed no abnormalities Roentgen examination showed destruction of the 
intdinl portions of the pubic rami (fig 4) 



Fig 4 (case 2) —Destruction of the medial portions of the pubic rami Tins 
lesion seemed to heal spontaneously 


Comment on Cases 1 and 2 -These 2 cases fulfil 
lequirements foi a diagnosis of osseous changes due to j 
venei eum The title of this paper was chosen because 
to assert posmvely that the vi.us of eudence 

etiologic agent m the bone disease o-edder” slioiicd Ihat nlan 

for this 1 elation seems to us to be strong ^ enormous 

the involved lymph glands are surgica 1 „ disclosed the cl.is-'i. 

amount of penglandnla. enudate In case ! biopsi^d.s^^^^ . 

picture of the disease The matena s 
the sinus, immedmtelv adjacent to 

J W Kev Orleans M &- S J 90 J-’ 
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osteoni} elitis ma^ be caused infection of the adjacent soft tissue is 
not new On the othei hand the infection ma\ ha^ e been borne directl} 
into the bone bj the hmphatics The occurrence of pubic necrosis in 
both cases mar easih be explained on the basis of the hmphatic distn- 
bution Nesselrod s recent stud} show ed that ‘ in the female the 
1} mphatic drainage from the external genitalia is inguinal, as in the 
male, but the drainage from the ragina and from the cerrix is pehic” 
It IS geneialh agreed that in 90 per cent ot cases of h mphogranuloma 
renereum m females the original infection is cerrical or occurs in the 
posterior portion of the r agina and rectal stricture results, the h mphatic 
drainage being posteriorh The patient in case 1, we think, had the 
initial lesion on the clitoris or the external part of the vuha (upper 
margin of the labia) A massire intection spreading both antenorh 
and posteriori} must be postulated for the second case, m which there 
w ere a rectal sti icture and a pubic lesion Martin stated that in h s 
experience 90 per cent of females are afflicted w ith rectal stricture w hile 
onh 10 per cent hat e in\ oh ement ot the genitalia and the inguinal 
glands For males these figures mar be rerersed but m either sex 
botli ma} exist simultaneoush This is true in our experience We 
hare gone to great pains to eliminate othei possible etiologic factors, 
and It IS our belief that these 2 cases represent definite bone changes due 
to h mphogranuloma 


Case 3 — ^^V , a 53 rear old Xegre^s was admitted to the Harlem Hospital 

on Tub S 1938 complaining ol pain in the lumbar portion ot the spine and m 
both hip joints, which had been present tor one rear For 'ix months prior to 
admission it had been more «erere it rris rror-'C on motion in drr rreather and 
during the dar It was reliered br cahcrlates She had been taking codeine in 
doses of unknorrn size for relief ot the pain There had been nodules on the inner 
aspect ot the right thigh and just belorr the jarrs These had disappeared betore 
admission Her past historr shorr ed that at the age oi 23 the cerr ical Ir mph nodes 
on the left were remored because ol chronic enlargement In 1923 a colostomi 
was done m tlie Xew Tork Hospital because of rectal stricture -knlisrphilitic 
treatments rr ere begun at tliat time In Alar ol that r ear a retror aginal fistula 
der eloped, which was excised at the same institution The rectal stricture rras then 
dilated In the three subsequent rears three ab'cesscs der eloped around the 
colostomr opening, these were opened In 1930 the patient again entered the \crr 
A'ork Hospital, where a cecostomr was done Between 1921 and 1929 antisrphiht.c 
treatment was giren at interrals In 1932 a discharging smus der eloped orcr 
the sternum and one orer the tenth dorsal rertebra in addition to generalized 
adenopathr In spite of the now negatire \\ assermann and Kahn reactions a 
diagnosis of tertiarr srphihs rras made because ot c smusc- ^ i e wa 
treated witli a bismuth compound and sodium thiosuliatc The mtient rr-as adiri tc 
to the Harlem Hospital in 1936 tor the first time (fig a} There was an ulcer 


11 Xesselrod, T P Demonstration ot Genito 
Am Proct Soc 36 85 1935 

12 Martin C The A arietr and Distribution ot 
patina A’encrea Tr \m Proet Soc 37 72 l'»J'> 
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of lilt soft tissues o^cr llic stcnnim and necrosis of the bone under it There was 
.in .trt.i of crithcma atound the ulcer, which varied from 3 to S cm in depth The 
colostomy opening, tvhich cvidentl} had been made in the transverse colon, had 
contracted to the sire of a lead pencil The liver and spleen were palpable 
\ rocntgcnograni of the sternum showed destruction above the junction of the 



Fig 5 (case 3) — Lesion over the sternum as it appeared June 10, 1936 Note 
the operative scars and the hernia, indicative of multiple colostomies for a rectal 
stricture 



F,g d (ca« 3; -Photograph taken on M 12.1938 The aUrtnlks.on is 

present 

manubrium and the body of the sternum The Kahn test of the hloJ i, 
”"^£denologic examination of ‘f " ^Tcilh^ 
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cells per cubic millimeter, with 67 per cent poK morphonuclears and 33 per cent 
h mphoc^ tes There w ere 4,010 000 red blood cells per cubic millimeter and a 
hemoglobin content ot 60 per cent Unnahsis showed a specific graMt\ of 
1012, a 2 plus reacbon lor albumin, granular and h\ aline casts, white blood cells 
and urates The temperature on admission w as 98 2 F , and the pulse rate 
was 84 The temperature rose at intenals during the patient’s sta\ in the hospital 
to 1008 F Specimens of the sott tissue and ot the bone irom the ulcer showed, 
on pathologic examination, a chronic inflammaton process 

Phisical examination in 1938 showed the patient to be poorh nourished The 
mucous membranes were pale The abdomen showed cecostomi and colostomi 
scars and two draining sinuses The sternal sinus was still present (figs 5 and 6) 
There w ere marked ki pho'is and moderate ^coliosis •V roentgenogram ot the pelns 
was normal The dorsal portion ot the spine showed tusion of tlie fourth and 
fifth and of tlie tenth and eletenth thoracic \ertebrae, with destruction ot the mter- 
\ertebral disks and compression ot the tenth and eleienth lertebral bodies Exami- 
nabon ot tlie chest gate negatne results but the spinal lesion seemed to be 
tuberculous 


Comment on Case 3 —The patient had h mphograntiloma teneremn, 
tuberculosis and st philia bhe show ed no improt ement after protracted 
antis}'philitic therapt The tissue remot ed from the ulcer did not show 
tuberculosis or S 3 phihs Foi these reasons we behete that the inflam- 
matory process as studied clmicalh and pathologicalh was caused bt 
bmphogranuloma tenereum This case does not meet tlie diagnostic 
requirements tliat were laid down as prerequisites for a diagnosis of 
osseous disease due to h mphogranuloma \enereuni Because o tie 
presence of tuberculosis and s\-philis, one cannot sat with certamti that 
the lesion of the steinum was due to bmphogranuloma, but it is highh 
probable that it was 

sc MMAR\ 


There .s much er.clence of the const, tuoonal nature of mteetton u .th 
h-mphogranuloma ,ene.enm and for tins reason ,t ,s not surpns.ng U,a 

/ r 1 ca.re- ch qipiit 030 occur Sistciiiic reactions 

late im oh ement of the osseous sASt pIuHs 

occnrnng earlj m the disease, such as anoreaia, nansea, ° “S' ' 

and ferer are m.nt.oned b, most authors J'';'™’ ° 

laboratotr animals cause lesions of d,aere„. sistems d p end ng on • 

method of moeulation For example 

exndatiae peritonitis intracerebral injection 

encephalitis", stibentaneons P-P-' “.rL’s-bee'lTo- 

bt imohement of the ers and lungs o. inlectcd 

lated from the mesenteric „h . "P , , , j 

tmimals I, has rareU „ occurring 

beings extragenital lesion 1 j 

tongue Splenic enlargement 

' j T <r Af Extnccmnl Lc inr oi Ixnr '■en'’ ' i 

13 DaMd V C and Lormff tx 
Inguinale, T ^ M A 106 187. (Mav ’01 1 



archives of surgery 


upoitcff a case of I yniphogi anuloma venereum causing ulceis m the 
month and co on 1 l,ey stated the opinion that lyinphogianuloma vene- 
reum slionld be consideied a possible etiologic factor, as m all cases of 
n.cningocncephaiitis of obscine ongin Von Haam and D’Aunoy“ 
successfully isolated the vmis fiom the spinal fluid in cases of lympho- 
gianuloma ^enc] eum They quote Sinood and his associates as fol- 
low s In some cases infection with the virus of lymphogranuloma 
inguinale simulated iheumatic fei'er, with the pain and inflammatory 
icactions occui iing m Jaige and small joints” 

In regal d to the mechanism of viiiis action, Riveis^® stated 


If the action of the viruses is not extremely rapid or explosive and if the 
susceptible cells are capable of multiplication, the primary effect of the active 
agents is stimulation, leading to cellular hyperplasia Following the hyperplasia 
there is usually destruction or necrosis of the cells, which, in turn is attended or 
followed fa}' a secondary inflammation representing the reaction of the neighboring 
tissues and the host The balance between the stimulative and destructive tendencies 
of the viruses determines whether hyperplasia or necrosis is the predominant 
part of the pathologic picture If the action of the viruses is explosive or 

rapid, as, for instance in Yellow fever and Rift Valley fever, or if the susceptible 
cells are incapable of division and multiplication, as is the case with nerve cells, 
then the primary pathologic changes are necrobiosis and lysis of cells 


L 3 ''mphatic involvement with perilymphatic leaction is a possible 
explanation of the destructive lesions of the pubes in cases 1 and 2 The 
close pioximity of the inguinal glands, with their massive infection to 
the pubes, suggests the possibility that the infection spread by direct 
extension 

If one consideis that most lesions of lymphogranuloma aie genital 
in origin, some adequate explanation must be found for the infection of 
joints as anatomically distant as the wrist and knees The mechanism 
of this spiead has not been demonstrated so far 

Our cases have been like the others reported in that there has been 
no unifoimity in the period elapsing between the initial infection and the 
occui 1 ence of lesions in the bones Coutts and Banderas Biancln men 
tioned the occunence of arthritis during tlie second week of the di‘>ea‘-e 
In Reichle and Connor's case the articular symptoms occurred on } our 
months after the onset of the infection Frauchiger considered tha 
chi omc arthritis ivas present in the cases that he reported n a o o 
cases the condition was definitely chronic 


"irVCHaan., E, and D'Annoj, R la L; mphasrannloma Incnnal. a 
S}'stemic Disease? Am J Trop Med 16 527, 1936 

1 S Smood, cited h} von Haam and D’Auno^ , -t „ Id 

M RnCV M Pa*hoIog,c and tannmoIog.c ProbI.n,a n. ,i,c ^ .n.. n.W 

Am J M Sc 190 435, J933 „ a, T Lamphoeranulomimns Vm n’ 

17 Conlts, W E, and Banderas B,anch,, T BrmpMem 

and Its Clmtcal Sjndromes, Urol i Cnlan Ret 38 .63, 
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The literature reporting osseous and aiticular lesions associated uith 
1} mpliogranuloma \enereum has been critical!} examined In the earh 
phases of tlie disease arthritic and pol} arthritic manifestations mat occur, 
although they are not especialh common Chronic arthritis mat occur 
late in the disease Except for cases ot arthritis, h} drarthrosis and 
p}oarthrosis, no instances of actual destruction of bone it as tound \\ e 
report 2 apparently proted cases of bone necrosis associated uith 
1} mpliogranuloma y enereum and a third case, in yy Inch such an associa- 
tion is highly probable Comments haye been made on the theoretic 
considerations of bone lesions m this disease Minimum diagnostic ca- 
tena hay'e been presented, yyhich it is hoped yyill aid further study of 
the problem of osseous changes associated yyith lymphogranuloma 

COX'CLL siox 

Osseous changes m h mpliogranuloma y enereum are rare, may occur 
late in tlie disease and are probabl} caused by the specific infection 
Joints and flat bones are most frequently inyohed 
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We aic well awaie that some newosuigeom occasionally peifonn 
ventiiculogiaphic CNammaLon thwvgh fiontal bun holes, ^ however, 
the numeions advantages of the method have not been sufficiently 
stressed and it does not at present enjoy the widespread use it deserves 
Foi this reason the following note is submitted 

Since ventiicuJography was first described the method of choice 
foi ventiiculai punctiue in most clinics has been to make a paneto- 
occipital opening in the skull ^ and to insei t the brain cannula into the 
ventiicnJai system eithei in the posterior horn or at the junction of the 
posteiioi hoin with the body Difficulties met with in tins procedure 
may be enumeiated as follows 

1 The posteiioi horn in normal persons varies considerably in size 
In some cases it may even be absent Numeious cannula punctures 
may be necessary before the ventiicle is reached 

2 The cannula may entei the glomus of the choroid plexus and 
produce a hemorihage into this structure This produces a misleading 
or confusing intraventi icular filling defect 

3 All too fiequently in the intei change of gas for fluid poor Ming 
of the thud ventricle results, and the aqueduct and fourth ventricle are 
not visualized This is due to the fact that the cannula is m a lateral 
ventiicle at the level of oi above the foramen of Monro, and the fhin! 
which IS lemoved is only that from the ventricle tapped plus that from 
the poition of the opposite ventiicle anterior to and abo\e the foramen 
of Monro (fig 1 A) 

4 The need for bilateral ventricular puncture is frcf/uent 


1 Dandy, W E Cerebral Pneuniograply, m Lewis D Pncficc of Sur- 
gery Hagerstow^n, xAId, W F Prior Comp^^n^, Inc, 1936, sol 12, chv> 1, P 
" 2 Dandy, W E Ventnculograpln Pollowing the Injection of A/r Into i) ^ 

Cerebral Ventricles, Ann Surg 68 5, 191S n,,,,. 

3 Horras, G, ,n Nelson S-nen 

Nelson & Sons, 1937, sol 11, p 416N Deen, E V 1 
lograpliy. Bull Neurol Inst Ness lork^ipM, I9oI 
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5 The cannula tract is close to the ^ isual pathw a} s, and blindness ■* 
(usuall} temporal}) following posterior ventricular puncture is not 
unknow n 

6 In hospitals where % entriculographic examination is not a frequent 
procedure, adequate operating tables or chairs with proper head rests 
are not alwa}s available 

Frontal tentricular puncture is performed as follows 

The entire head is shai ed and prepared \\ ith the patient in the 
prone position with the head extended, a 3 cm incision is made just 
within the hair line abo^e the forehead (10 cm abo\e the supraorbital 
ridge) and 2 cm lateral and parallel to the midhne The skin and 
subcutaneous tissues are retracted with a mastoid retractor, which also 
controls the bleeding A burr hole or trephine opening is made in the 
bone The outer larer of the dura is incised with a sharp-pointed 




Fig 1 — A postenor \entncuHr puncture Hie ccntncle is tapped at the leicl 
of the foramen of Monro B frontal centricular puncture The ^ cntncle is tapped 
below the foramen ot Monro 

scalpel, the edge being grasped md retracted with mosquito forceps 
This permits the opening ot the inner la\er ol the dura with greater 
safeH and pre^ents injure to the underhing cortex The dura is then 
opened wideh A small nick is made with the scalpel through the 
leptomeninges and the pia in the center ot a gerus The brain caninih 
IS then inserted perpendicuhr to the surface of the skull and shclith 
mcsialh The lateral eciitricle is entered at the junction ot the anterior 
horn with the bode Be this method as compared with the posterior 
approach the eentricle is entered eeith remarkable ease It is onle 
on rare occasions that more than one needle puncture is nccessare 
The needle is below the loramcn ol Monro ffig IB) and conscqne itle 
in this procedure most ot the fluid ot the entire eentricnlar se‘-tein 

A Masson C 15 Disturbances m \Tsif-n ard in \ i inl Fields \i tr \ c- 
triculograpbe Bull Neurol Inst New Tork 3 lO't 
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(niciudiiig llic thad ventiide, the aqueduct and the fouith ventricle) 
tan be icplaccd thiougli this single bun hole 

The advantages of this method of fiontal ventricular puncture are 
the following 

1 Theie is little variation in the anatomy of the ventricular s 3 'stein 
at the point where the cannula eiiteis it, in contradistinction to the great 
\aiiation found in the size of the posteiioi horns More than one 
cannula punctme is larely necessaiy 

2 The choroid plexus is avoided 

3 Much bettei visualization of the entire ^ent^cular svsteni is 
aftoided 



F,g 2_P»«e»f m position for frontal veotncular pnnctorc The ccrehdbr 
head rest is in the reverse posttmi 

4 The need for bilateral ventucular 

5 There is leas chance of injuring .nipor.a„t 

6 When the patient is m the prone p „ s.inns 

pressure is higher than ii hen 

position, thus more complete drainage 

obtained rcst> arc iiccc-ai^ 

7 No special operating „ rrrerse u and c'""'' 

If a cerebellar head rest ,«'e freque-X'-' used an ordinin 

““ ‘’foible the head being csslcndcd be means . 

l!:Tal"r6 pinof placed beneath the chm 




DRAINAGE OF THE COMilOX BILE DUCT ^MTH 
RESULTANT EXTRAREXAL AZOTEIkII\ 


K E LEMMER M D 

A.ND 
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MADISON, AMS 

This paper is presented to describe a comparatn el} rare complica- 
tion following drainage ot the common bile duct On reAiewing the 
literature we found few data on the actual amount ot biliari drainage 
to be expected from a T tube after exploration ot the duct In our 
experience the aieiage figures tor an adult are 300 to 500 cc per da\ 
with a maximum ot 1,500 cc in an isolated instance Other imestigators 
have placed a high point at 25 to 30 cc per kilogram of bod\ w eight per 
da}, which for an aAcrage person AAeighmg 75 Kg AAould amount to 
2,250 cc dail} W alters and his associates ^ in their paper on cholor- 
rhagia folloAAing prolonged obstruction reported an output ot 2,050 cc 
in a single da\ in 1 patient In the case here presented there A\as much 
more abundant drainage, starting at 1,800 cc on the first postoperatn e 
da} 

report of \ c ase 

E K , a 57 Acar old aaIiUc man, was admitted to the State ot isconsin General 
Hospital on Jan 27, 1938 The chiet complaint A\as pain m the stomach \tter 
a fall on Sept 11 1937 he had acute paroxAsmal abdominal pain, a temperature 
of 105 r and jaundice -Alter a AAcek he aaus discharged from Ins local ho-pital 
a bland, fat-free diet being prescribed -At this time the jaundice AAas clearing 
Similar attacks followed with increasing frequencA until late m December, Avhen 
jaundice appeared and persisted Admin stration ot morphine A\as neces'are tor 
relief of pain m all episodes EcAer aaas present on each occa'ion The color ot 
the stools dcfinitelA changed as the jaundice increased or regressed 

The InstorA be sa stems reAcaled no pertinent SAmptoms except a loss ot "0 
pounds (22 5 Kg) in the preceding lour months The lainih histore and the 
social InstorA AAere esseiitiallA noncoiuributeirA 

PliAsical examination shoAAcd moderate icterus ot the skin and sderas and 
CAidences ot recent scratching The chest was barrel sliapcd and Inperre o mt 
with bilateral basal rales posteriorh The heart tones were distant and the hear* 
was shghtlA enlarged to the lelt with a 'ott sestohe murmur at tie apex i hic’ 
was transmitted to the axilla The blood pre ure aa-is 120 sis. ,l,c an 1 82 

From the Department ot Surgerx the LniAC.'sitA oi A\ i co ii A id i d > 

and trom the State ot AA i«consin General Ho p ml 

I AAaltirs AA Gnuie C and Ercdrielsai C Comps . , , p , - 

lowing Rehet of BiharA Obtnctioi An Su'C 91 fx, 'it (v , ' 

1 _ = 
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"’•‘rgm, a (jucstiraabJe mas" «7the t ^rT 
-- P-cscnt The re/leves w" 

I)' pci fiopln, grade 3 examination showed prostatic 

of bile The' value for hemo^obm Z7s ""T^ 

imlcx «« « TIk sugar content of the blood was 93 ntg and the non- 



Chart 1 — Graphic representation of output of bile (line composed of one long 
and two short dashes alternately), intake of fluid (evenU broken line) and output 
of urine (solid line) 


protein nitrogen content 33 mg per hundred cubic centimeters The Wasscrnnnn 
reaction of the blood was negative The -value for serum protein was 6 Gin 
(albumin 3 9 and globulin 21 Gm ) The albumin-globulin ratio was 19 fft 
sedimentation rate was 27 mm in si\t> minutes 

Roentgen Studies — flat roentgenogram of the abdomen showed no ndiofu')” 
bodies The gastrointestinal series showed an old ulcer m the pvloric canil 
The impression was of obstruction of the common duct due to stone It 
ao-reed that exploration after surgical preparation was indicated Bv fthrinr ^ 
the icteric index was 25, the stools contained bile and the sediment ition rat* ' ' 

23 mm m one hour On Tebruarj 10 the abdomen vas explored fn or^ f t 
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(K E L), uith the follo\\ing findings and operatne procedure “There \\ere 
inan\ adhesions in the right upper quadrant ot the abdomen, and the p\Iorus and 
duodenum -were freed with some difficuln from the mass around the gallbladder 
The latter was finalh freed and the gallbladder and cistic duct were found to 
contain stones Stones were also palpable in the common duct The gallbladder 
was remoted retrograde and se\ered at the junction of the ampulla and tlie ctstic 
duct Through this opening fiae small stones and one large stone were remoaed 
Probes could then be easih passed up into the right and lelt hepatic ducts and 
down into the duodenum, and the sastem aaas flushed aaith phasiologic solution 
of sodium chloride After this a T tube aaas sutured in place in the common duct 
and a cigaret drain aaas placed in the gallbladder bed The aaound aaas closed in 
laaers in the usual manner” 

Postoperatia ela the patient’s course seemed satisfactora except that as earla as 
the first daa after the operation it aaas noted that unusuallj large amounts of bile 


Mo % 



aaere draining through the tube in the common duct Vn attempt aaas made to 
control this ha means ot gridinl decompression as suggested ha Raadin and 
Prazicr = This aaas done ba raising the lead oi the drainage bottle to the height of 
the patients bed thus prcaenting a siphon-hke action In spite of this procedure 
dr linage of bile amounting to from 1800 to 2000 cc per daa began almn^i 
immcdiatela (chart 1) This contrasted markedla aaith the 300 to 300 cc obscraed 
in most cases but in aicaa of the patients apparent aacll being aae aaere not iindula 
alarmed Liquids were being taken ha mouth but greater amounts of fluid were 
being lost ba biliara drainage Ba the sixth daa drowvmc's anorexia aid icar of 
impending death ensued and the patient began to aomit The carli^n dioxidc- 
conibining poaaer dctcrinineel the lolloaaing daa aaa^ 2h aeilume p'r ce i 
(ehart- 2 and 3) 

2 Raadin I S and Prazier W D \daantages rl G-ndu d Dic< r < 
rolloaamg Complete Common Diet Ob •lactii i Su-g fiaitc \ Oh ' C3 II I' 
(lula) lO'v 
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I iic. nonpK.ltin iiitrofiLii tonlcnt had iiscii to 109 mg per hundred cubic centi- 
nultr*., null a cKatimnc content of 27 mg pet hundred cubic centimeters Tliere- 
itnt Ihc thttd itiUU nas laistd to 5,960 cc, given by the oral and parenteral 
lontc^ iiKlnding 160 cc of a solution of sodium lactate To complicate the picture 
Itnthci, angcnstccn s negative gastric suction had to be started the next day to 
contiol the vomiting The alkali reserve on the eighth day rose to 39 5 volumes 
pci cent W ilh the deticase of the alkah reserve it will be further noted that the 
output of hilc dcci eased to 400 to 800 cc between the sixth and the ninth day 
postopciativ eh Despite a high fluid intake the patient excreted little urine on 
the seventh and eighth davs, so that dch 3 dration apparently complicated the acidosis 
I Ik chloride content of the blood was not determined until the eighth day after 
opir.ition and at that time it was 403 nig per huiidr,ed cubic centimeters ft will 
he seen (chaits 1 and 2) that the nonprotein nitrogen content and the carbon 
dioxide-comiiming ponei rapidlv retuined to normal as the output of bile continued 


VOl* 



Chart 3 —Carbon dioxide-combinmg power 


to decrease and the output of urine increased, and the patient returned to a 
position of positive fluid balance 

COMMENT 

It Has long been contended that the =>> 

,s dependent, at least tn pa.t, on the aados.s ^ 

salts of the bde acds m the presence of “ 2 |!„a,ly Dmrj 

McMaster and his associates/ Neilson and 1 1 } ^ 

roi^, S On the Secret <>' p “ .ut/on' tIi We 
4 McMaster, P D , Broun . • j rape, Me< 

on the Bile Changes Caused by a rressur 

37 685-698 (May) 1923 Reaction and Phvsiologv of j 

s Netlson,N » • ' Ettort,/ Au.t”>b J Infect D.s 28 alO all 

Duct and Cystic Bde of Various Laboratorv 

(May-Jane) 1921 
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and his associates ® ith studies on the />h of bile emphasized the fact 
that it IS a ^\ell buffered solution and that considerable amounts of acid 
are necessar\ to change its reaction In this connection \f"angensteen 
shor\ed a patient r\ith total biharr obstruction nho was losing onl} 

0 4 Gin of sodium chloride dailj in the bile 

The conclusne experiments of Bissell, Andrews and Brunschwig' 
showed that the carbon dioxide-combimng power in cases of complete 
bihar}^ fistula does not change at least experimentalh Eight dogs 
with an a^erage carbon dioxide-combinmg power of 39 5 ^olumes per 
cent and an average value for blood chlorides of 290 mg per hundred 
cubic centimeters w ere used, and a cholecj stnephrostom) w as done or a 
permanent biliar} fistula produced After this the animals were studied 
for periods ranging from twehe to eight} dars The s}mptoms of 
acholic cachexia were t}picai, but the carbon dioxide-combmmg power 
averaged 39 5 rolumes per cent and the chlorides 293 mg per hundred 
cubic centimeters On the subject of acid-base equilibrium the} said 
in conclusion 

It seems justified therefore, to assume that if the Upical picture of cachexia 
choliprna ma^ be produced without changes in the acid-base equilibrium this 
factor is not fundamental and that when reported b^ others it must be assigned 
to some intercurrent or indirect cause and must not be considered a fundamental 
etiologic factor \\ hile acidosis, as reported b\ mam ma\ be a irequent accom- 
paniment of acholic cachexia and ma\ explain some of its manitestations it 'eems 
wisest to attribute it to infection of the fistulous tract rather than to loss of bile 

Latteri ® has also reported changes in the carbon dioxide-combining 
power after experimental studies on the biliar} tracts of dogs This 
work shows definite decrease in the carbon dioxide-combining power 
following complete occlusion of the common bile duct It is not, how- 
eter applicable to studies on animals or on subjects with bilian fistulas 

In our case the picture was tjpical of acidosis, sometimes referred 
to as extrareml azotemn and this was substaiUnted b\ a low carbon 
dioxide-combimng power of 26 8 \olumes per cent Howe\er, the 
lactor of infection with positnc cultures of Bacillus coli and unidentified 
streptococci from the bile on the eighth dae , must be taken into account 

An attempt to explain the entire picture of acid-ba«e disturbance 
necessitates the consideration ot setcral factor^ \s earh as the fifth 

0 Drur\ D Roii= P and McMastcr P D Ob':cr\alion on Some Caii'cc 

01 Gall Stone Formation T Fxper Med 39 -101—123 (March! 1^2-? 

7 Bissell \ D and \ndrcws E \chohc Gael cxia Experin-ci tal Sti die' 
\rch Siirg 32 62-1 66S ( Xpril! \ndrews E ■’nd Bisscll \ D \c c 

Cachexia \cid Base Equilibrium Proc Sue Exper Bio! ^ ^^cd 31 'i^ "0 
tFchJlQj-} Briinschwii: \ Bisscll \ D and \idrcw- F \c' I’lc C-c c\ia 
Patholoqical Changes ibid 32 41-42 (Oct 1 l^i-i 

S Latteri S L.a riseiwa alcalina nelli ‘tc-o i cd r cl i-ai -i- s ,i 

colidoco inn ital di clnr 10 Ill's! (Fih 1-) 
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postopcMtnc day theic ^^as a sense of malaise, and the next day there 
\u'io flank nient.il lethaigy and diowsmess The total output of bile 
dtinn- the fii.t six daj-s uas 12,800 cc Urinary excretion steadily 
deci eased to a low point of 310 cc, suggesting approaching anuria 
We helie\e tliat usnali} uith an alkali deficit the kidneys respond with 
a greatly accelerated elimination of water and acid and the formation 
of large ainotmts of ammonia In this manner a large amount of the 
u'ntei of the body is cxcicted VVe feel that diuresis and dehydration 
aic pviit of the phenomena consistently accompanying acidosis m the 
.ibscnce of icnal disease It is true that in this case m contrast to diuresis 
theie was a leduction of the uiinaiy output, but this can be accounted 
foi h\ the excessive amount of fluid lost through biliary diainage and 
\omitmg 

Peters and Van Slyke ® disagreed wuth tlie statement in Marriott’s 
monogiaph on anh 3 ''dremia, that acidosis is one of the phenomena of 
dehj’diation It w'as difficult for them to see how dehydiation can in 
Itself cause an alkali deficit unless the anuiia interferes with the renal 
excretion of ammonia and acid “In this case one might expect an 
acidosis similar in natuie to that of nephritis Whether such retention 
follows dehydiation appeals not to have been determined ” 

The negative fluid balance, wdiich was present foi seveial days, 
amounted at times to 300 to 400 cc This complication was suggested 
by Snell and Rowntree, who said that secretion of bile is independent 
of conditions of fluid intake and electrolyte balance McMastei, Broun 
and Rous ^ have shown that after lelief of obstruction the output of 
bile IS copious until the elimination of letamed bihaiy constituents has 
been completed The bile m this peiiod is much more dilute than normal , 
but, by the increase in volume, output of bile pigment is elevated during 
the period of choleiesis 

SUMMARY 


In our opinion this case emphasizes three facts 

1 The elimination of laige amounts of bile through a fistula, at 
least in the presence of infection, may cause acidosis 

2 Copious drainage of bile may follow drainage of the common 
duct for obstruction m spite of biliary decompression 

3 Accurate records of total flu.d .ntake and "’“t 'V*" 

in order to eliminate the danger of a negative fluid balance . 

m the production of acidosis 

J P, and van Sl,ke, D D Qnjwa.na Cnaca. 

Balnmore, Williams & Wilkins Conipanj, 1931, sol 



FATE OF BURIED SKIN GRAFTS IN MAN 


LYNDON A PEER, MD 

NEWARK, N J 

Present opinion h3pothesizes that epithelium-lined c\sts otten occur 
from portions of surface epithelium transplanted into the deeper tissues 
beneath the skin This transplantation is beliered to follow puncture 
wounds of the palm and fingers the point of an instrument or tool 
haring carried a small piece of surface epithelium into the deeper tissues 
It IS assumed that the small piece of epithelium forms an epithehum- 
lined c^ St w Inch is stimulated to actn e grow th b} am form of irritating 
secondar} trauma 

^laii) inr estigators har e performed experiments on animals br 
burring strips of epidermis and full thickness skin In these experi- 
ments cr sts rr ere obserr ed originating from tbe epidermis and from the 
hair follicles In man, so far as is known the inr estigation has been 
limited to the studr of traumatic epithelial crsts presumed to result from 
injurr or operatire incision iMr obsecrations in microscopic examina- 
tion of skin buried in luunan beings differ from the obsecrations of 
inr estigators rrorking with animals 

PREriOLS EXPERiriEXTAL rr ORK 

Rererdin^ expressed the belief that as a result of trauma bits of 
epidermis are torn oft and deposited deep m tbe conuin and tint crsts 
derelop from these implanted grafts 

Garre,^ stated that implantation of epidermis alone produces a 
smooth-walled erst, while m the erst resulting trom implantation of a 
rr hole thickness skin graft papillae are also present 

Kautmann ^ produced a cr st beneath the skin of the cock’s comb In 
making a deep oral incision through the skin and suturing the margins 
of the skin together orer the oral section The buried epidermis gradu- 
allr took on a rounded form and inranablr der eloped into a erst The 

Presented betore the Societr ot Plastic and Recon-tructu e Surpen at the 
New \ork Academe ot Afedicine March 24 1938 

1 Rererdin T L Des kestcs epidcrmiqucs dc' doipts Re\ mtd de la 
Suisse Rom 7 121 1SS7 

2 Garre C Leber trauinatnche Epithelce 'ten der Pince' Beitr z kin 
Chir 11 524 1894 

3 Kautmann P Leber Enkatarrhapbie \on EpitI e! Nirelav' \rch i 
path \nat 97 236 1884 
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ouYm ol th,s ust Uom the cpiclennis u.'is evident, because the cock’s 

iK-Il.irtncc"" "" 

^chuemn-ei.* m a s„ni).n cxpeiinicnt on dogs, pioduced subcuta- 
neous c\ Sts hr hut ^ lUiT a piece of skin below the sin face Some of the 
cists so ptociuced contained bans and sebaceous glands in their walls 
and fat cliolestciol and cpidcimal scales within then lumens 

J’eLs-Leiisdcn ' suggested another possible oiigin foi the epithelial 
t\st mid suppoited it by evpeinnents on the eais of labfaits He made 


an incision (hiough the skin, using a “shaip knife” to prevent the acci- 
dental implantation of epidermis dining the operation He then placed 
tin absoi hable magnesium disk deep within the corium A cj'st was 
jiioduced about the foreign body, the lining membrane of which con- 
tained all the laieis of noimal epidermis Pels-Leusden expressed the 
belief that such a c}st is foimed b3" prolifeiation fiom the epithelium of 
glands that are unavoidabh' injured by the incision He concluded that 
It is unlikel} that m an oichnaiy wjiny the tough skin of the palm could 
he tom o/l and implanted 

Hesse,” m a series of expeiiments, biuied a magnesium disk, catgut 
and a blood clot beneath the skin and later examined histologic serial 
sections of the sites of implantation He demonstrated that epithehza- 
tion to piodace a cyst may take place from the hair follicles and the 
glandular epithelium without anj' appaient burial of epidermis He was 
unable to find papillae m the walls of anj' of the cysts produced, how- 
ever, and he stated that foi the development of papillae the implantation 
of whole thickness skin was necessary 

Davis and Tiaut ^ produced epithehum-lmed tubes and sacs in dogs 
by tiansplantmg free giafts of whole thickness skin dnectly onto one 
of the abdominal muscles In each animal the fascia was drawn over 
the giaft and the giaft was left m place fi om twenty to forty days 
The animal was killed, and the biiiied skin with the adjacent structures 
was caiefully leinoved and fixed m solution of formaldehyde The 
authors noted the formation of an epithehum-lined tube or cyst r^iilt- 
ing from a cyhndiic growth at the margins of the skm graft Tiiej' 
stated that when the expeiiments were carried beyond forty dajs 
maceration of the epithelial lining of the cavity of the cist occurred 


7'schwnmger, E Beitrag zur expenmentdlen Erzeiigung xon Haul 

"d T«u., H F TI.C Produce, o/ Eprtfcdnl I-.ncd 
„.d S«s J A m' a 8e 339 (j™ 30) .926 
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The\ assumed that this uas due to pressure from the contents of the 
c\ st Histologic obser’i ations on the tate ot hair tolhcles and glandular 
elements in the dermis of the skin gratt u ere not reported 

Zmiches ' in a series ot his o\\ n experiments and in experiments 
pertormed in association uith Wassiljeu, buried free strips ot full 
thickness skin in the muscle of dogs His conclusions, based on studies 
of implants buried for periods up to two rears, were as follows 

1 The epidermis of the implanted skin cunes in the shape of a 
horseshoe and on about the twentr -fifth da} the ends of the horseshoe 
join forming a circle or closed cant} lined with epithelium 

2 The cantr of the c\st is parti} filled b} epithelial debris and 
broken-down hairs 

3 The C}st continues to grow because the lining epithelium con- 
stanth produces cornified epithelium, which is pushed into the lumen 

4 Small cvsts ma\ derelop from the epithelium ot hair follicles 

5 The tendenc} of surface epithelium when transplanted into other 
tissue to bend on itself and form a closed cant} represents a definite 
law and finds its explanation in the general law ot epithelial growth 

6 Changing of one kind of epithelium into another or into malignant 
tissue rras not obserred 

7 The implanted section of skin heals in its nerr position and 
quick!} joins the surrounding tissue br means of granulation tissue, 
rrhich is later organized into connectne tissue 

The occurrence of foreign bod} giant cells in the unlined rrall of an 
epidermal cr st has been explained br Stew art According to him, the 
contents of the erst rrhether composed of hair, lat, cholesterol or 
epithelial debris har e the irritant properties of a foreign bodr In those 
parts of the erst where the epithelial lining is lacking this irritation 
produces a tr pe of granulation tissue rich in giant cells 

Wien and Caro stated that the traumatic epithelial c}st is beliered 
to derelop as a result ot injurr to the skin and occurs most frequentlr 
on exposed sites such as the palms and fingers The probable origin 
of the erst is from epidermis tom trom the siirtace and carried into the 
conum Such a erst mar also form about a toreign bodr implanted into 


S Zimche': T L Leber da^ Schick-al dcs m die ticieren Gerrcbe irei tran=- 
plantierten Dcckepithcls ,n Zuiammenhanc mil dcr Lcbrc ron den Epithelo =tcn 
Frankfurt Ztschr f Path 42 20t 1«31 

9 Stewart "M T On the Occurrence ot Irntation Giant Celh in Dcrmcid 
and Epidermoid Crst^ T Path &. Bact 17 ■'02 1912 

10 Wien, M S and Caro M R Traumatic Ep thchal CrU= oi .be SI in 
T A M 102 107 (Tan 20) 1034 
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"'>■ !>' of c,),(l.ci,u,n from the hm, Mhdes or 

cJcnifJHs of (he sktn ^ujnues or 

iMi.iIvif.'i " ir.msplaiitcd patticies of skjn mto the musdt tissue of 

txTh ^ 7 V 7 hypeiplasia of epidermis 

.me h.ui iolhcles ueic nioic nwiKcd in inusde tissue than in hrain As 

»i Ins o.nluM cNpencncc imth guinea pigs, almost all implants formed 
t at Die end of tno uceks, and even five months after implantation 
llR qndeinns uas thicker than in the control section In a subsequent 
.ii title the same aufhoi came to the same conclusions by counting the 
mitotic iiguics 

Okiimn bailed sections of skin the size of a rice grain in the sub- 
cutaneous fiisciae of the hacks of adult labbits The implanted particles 
of skin imariahlv caused the formation of a C3'stlike structure after a 
moie ot less definite peiiod Okuma also noted after transplantation 
that the sebaceous glands at fiist atioph} but latei tend to resume their 
function and retoiei then noimal shape 

1 he expeiiments leiieued ueie conducted on animals and dealt with 
the production of an cpideiinal cyst bj' transplantation of epidermis mto 
other tissues and uith the production of a C3fst from hair follicles when 
a section of skin of full thickness was implanted or when a foreign body 
uas mlioduced into the deimis 

In a lecent expeiiinent, Paddock and I buried free sections of 
human abdominal skin fwm which the epidermis had apparently been 
lemoved and excised the giafts for histologic examination at inter\alb 
var3ung fi om seven days to twelve months Small portions of the epidermis 
peisisted m spite of attempts at complete lemoval This epidermis 
formed small C3^stic cavities in the sections up to two months but did 
not appear m latei sections In the seven and twelve month sections 
theie were small C3Stic cavities contammg hoi 113' material but uith a 
complete absence of epithelial lining Other stiikmg features m the 
sections weie the eail3 complete disappeaiance of the sebaceous glands 
and hair follicles, with j^eisistence of sweat glands m all of the buried 
grafts 

The following work was done as a continuation of these €\pennmn , 
to confirm the disappeaiance of the epidermis m buried human skm 

T Beitrage zur Kenntnis der Implantation f 
die Implantation der Hantstucke m das Muskelgewebe Acta 

vZ S SnLg der Mnoseaalil an den Epi.lieizellen des imp.aiiticr.rii Ilan. 
IttZXZ. Arc,. Snrg M 2® ,re,„ 
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EXPERIMEATAL PROCEDLRE 

A free elliptic section of skin and subcutaneous fat i\as removed from the 
chests of a number of patients on xxhom a rib grait operation r^as to be per- 
formed for the repair of saddle nose The free section of skm and fat mes 
transplanted uith the hoarded excess ot nb cartilage beneath the skin ot the 
chest (fig 1) A.fter successful repair oi the saddle nose the hoarded rib 
cartilage was remo^ed from the chest, together with the buried segment ot 
thoracic skin The cartilage was then removed irom the excised tissue and 



Fig 1 — Diagrams showing how the skm and lat grafts were traiisphnted 
A, elliptic section ot skin and fat exci'-ed trom the chest wall B section oi '■km 
and fat inserted in the wound with the cutaneous suriace down and the lat surnce 
outermost Mattress sutures through the ends ot the gratt hold it in pO'itiriii 
C, subcutaneous lat and skm sutured to co\er the crait D cro-s '•cction oi 
the area of transplantation showing the relation oi the gran to the oeerKiiig skm 
of the chest 


the portion containing the buried '•kin gratt was fixed in Zenker s solitn i 
Alter sectioning in the usual manner the ti-sues were stained with he iat'"\hn 
and eosiii and after exaniinatioii thee were phot igrapl ed cider Inch ni I w 
pow er magnification 
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h.ul iniqi.ik’rl fioni t!ic host tissue and appeared to be attacking the 
(pidiim.d l.uii of the giaft The epidermis of the graft was thinner 
than nonnal in the depths of indentations and in places was separated 
tioin the undeiKing deimis A higher power magnification showed 
'•paces sc.itteied thimigh the deep layer of the tiansplanted epidermis 
uhieh ueie intei preled as representing degenerative change The space 
hetuecn the epidermis of the graft and the host tissue was occupied by 
e\tnidtd honn material, fragments of hair from the epidermis and 
giant cells finm the host tissue containing partially digested fragments 
'ihe flee ends of the epidermis did not appear to be growing m the 
foim of a horseshoe as reported b} experimenters with animals, and 


, 
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Fig 5-Section of the transplant at one 
the graft {A), the dermis of the graft (B) a indentations and 

L' in. celh (O The ep.dern„s 

coified and f«n.en,. of h.n 

the appeal ance as a whole T 

of the ep.den,..s Numerous haw folhcte a O,. „ 

m the dermis of the graf , n ^ sections 

"as.s of the ahseuce of sebaceous gand. m a 
coucluded that they had eut.rel, de^ 

oaVc; after transplantation uecKs shoutd 

:mefu, study 1 hos. uns m 

surwrag epidermis The g 
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Fig 6 — Section of the transplant at one month (high power magnification) 
In the space between the papillae are shown a group ot giant cells (A) and 
broken-down cornified material (B) At C processes from the epidermis or the 
graft appear to penetrate into the dermis D, host tissie 



Fig / — Section ol the traii-pHnt at one month (hichc-t power ma^nificatio il 
'bowing in detail the ho't granulation ti«ue (-Dm relation to the c,> dcrmi' o’ 
the cralt (5) Note the group oi giant cell- (C ) between the gran ila. on ti’ ue 
01 the host and the cpulermi' ot the crait \umerou- -pace- c--ntairir^ clear 
fluid arc prc'cnt in the epidcrini- ot the gran at D 
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t-oiit.Rl (.\ci\ulific uitli the giaft Xtimeious collections of giant cells 
Win (>K“'CiU on the tindci sin face of the giaft, where the epideimis 
li.id htcn pu'sint at the lime of tiansplantatioii Many of these giant 
ulK tontanicd icfiactilc substances nhich may ha\e repiesented bits of 
pulialh dige^tcrl cpithclnim oi fiagments of haii A few hair follicles 
and mnneioiis s\\ c.il glands uetc seen in the sections The sweat glands 
uiu appi<)\mi,ilel\ noim.il in appearance, but the hair follicles showed 
degeneiatne changes and ueie frequently seen in the midst of a clustei 
ol giant cells No sebaceous glands were seen in the sections 

The sections buiied fne and one-half months shoned no survning 
epidennis oi sebaceous glands Numeious sweat glands ^^ele piesent 



Fig 8— Section 
normal appearance 


of the transplant at ten weeks, showin 
of the sweat gland tubules m the dermis 


g the approxim 
of the graft 


iteh 


was no cellular activity about the iii close .ippo- 

The sections ^ned sixteen nion^ stourf 
sition with the surrounding host tissue ^ 

could be located only by the presence g o^erhI^g thoracic 

:“.na located beneath •>-" “setts glands hair foUxIc; 
The stt tnds were approcnatcb norm.. 

:;a;tttaldshouednoetide„ceofcis.lorn,a.,o,. 
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Fig 9 — Section oi the transplant at ten weeks showing a giant cell (4) 
containing a retractile particle (fi) belie\ed to be a partialK digested remnant 
of the epidermis of the graft 



Fig 10 — Section oi the transplant at fi\e anil onc-hali month showine i 
siir\i\iiig hair lollicle (4) in the dermis ot the craft \o remnant ot epidermis 
or sebaceous _,Iands were ob'ereed Sweat claml' were pre ent iti n ai i r> the 
sections 
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Fig 1] — Section of the transplant at si\teen months, showing survning 
tiiiniles of sweat glands in the dermis of the graft No epidermis, hair follicles 
or sebaceous glands w'ere observed 



Fi- 12 -Section of the transplant at twenU 
,„«t“glands (J H„d B) The cells are darlh 


-eight months suruung tnhiik' <n 
stained and the limitris t\trtirith 


small 
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The sections buiied t\\ entc -eight months showed the gratt in close 
apposition with the surrounding host tissue There were no surra mg 
epidermis sebaceous glands or hair tollicles m the gratt Sw eat glands 
were present but the\ were altered m torm with greath flattened 
epithelium There was entire absence ot cellular actaitr about the 
siiiMMiig sweat glands and no c\st tormation was present Refractile 
fragments w ere present in the buried dermis w Inch w ere interpreted as 
remnants of broken-down hairs 

COMMENT 

Comparison ot nn obserratioiis in sections ot buried human skin 
w ith those of mr estigators w orking w ith buried animal skin show s a rather 
startling contrast The epidermis ot the human gratt shows definite 
degeneiatne changes at one month and is entireh absent ten weeks after 
transplantation The epidennis ot animal grafts turns on itselt in the 
shape ot a horseshoe and when the two ends meet forms a closed c\st 
caMt} which progressneh increases in size Zimches studied his grafts 
in dogs for periods up to two tears and found the epidermal lining of 
the ctsts still tiable and the ctsts themsehes increasing in size Seba- 
ceous glands in buried grafts ot human skin hate completelt disap- 
peared one month alter transplantation Int estigators working with 
animals hate reported their stirtital for much longer periods Hair 
tollicles in buried human skin were not found after fite and one-half 
months and did not tend to torm ctsts in the earlier sections In animals 
ctsts frequenth hate been reported as originating trom the hair tollicles 
The sweat glands persisted in all of the buried gratts ot human skin but 
did not lead to ctst fonmtion m ant ot int sections The tate ot the 
sweat glands in buried grafts ot animal skin was not described because 
the skin selected tor burial did not contain sweat glands 

One mat conclude therefore that m the human being buried thoracic 
skin ot tuH thickness does not lead to ctst formation trom the epidermis 
or from ban follicles sebaceous glands or sweat glands m the buried 
section of skin 

In a pretious eNpermient m assoeiation with Paddock I ” Imned 
small bits ot- abdominal epidermis attached to the dermis beneatli the 
skin of the chests ot human beings Small ctst- det eloped from the 
bulled epidermis and per-iMed up to two month- alter transplantation 
In later grafts buried se\cn months and t\ el\e month- sm ill c\-tic 
caMties w'ere found filled with epithelial debn- but with conqilete ab-ence 
ot epithelial lining It seems apparent that small bit- oi epidermi- jiro- 
duce less reactioimn the -urroundmg ho-t ti-Mie ami -urene long enough 
to form small cestic caMtie- I:^entlnIl\ boweeer the eindernii- i- 
eompleteh ab-orbed 
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( )n Ihc ,,f „„ m these c-cpcrmients mth buried human 

'JJ. )(. ic«\{ that Jhc niiplantalion theory of cyst formation m the 
hemtr IS extiemeh doubtful One must qualify this statement 
n ussummtj tiiat (he skin of the palm and fingers acts m the same way 
•I tin Inti ml as the skm of the chest and abdomen There is also the 
possi!)dit\ that autogenous buned skin m a few persons stimulates less 
Katdon m the iiosi tissue siuioundmg jt and is able to sinvive and grow 
into a c\si 1 he niosl \aluable mfoimation obtained fiom the experi- 
iiKiit^' was the tact tliat autogenous skin buiied in human beings acts 
difieienth tioni autogenous skin buned in animals (guinea pig, dog 
and i.ibhit) 


SUxM 


Six giafts of autogenous thoiacic skin of full thickness weie 
transjilaiitcd uith the subcutaneous fat, beneath the thoracic skin of 6 
human beings and lemoved at inteivals vaiying from two weeks to 
t\\ cut} -eight months 

-V micioscopic stud\ of sections of these grafts showed that the 
cpideimis sunned in the two week giaft and in the one month giaft 
but was entiieh absent in all of the later giafts 

The sebaceous glands w^eie piesent in the two w^ek sections but 
showed definite degeneiative changes No sebaceous glands w'eie 
obsei ved in any of the later sections 

Han follicles weie observed in all of the sections up to and including 
those examined at five and one-half months They weie absent in those 
examined later 

Sw'eat glands w^eie obsei ved in all of the sections up to and including 

those examined at twenty-eight months 

Neithei c 3 St foimation noi malignant change w''as obsened in anj 

of the sections 

Autogenous full thickness skin buried in the human being acts di 
feiently from autogenous full thickness skin buned m animals (dogs) 

On the basis of the findings m these and previous experiments with 
buried human skin, I believe that the implantation theorj' of cyst forma- 
tion in man is doubtful 


The sections described in this paper were 
of the Newark Eye and Ear Infirmary 
pretation of the microscopic observations 


prepared by Mr Da\id J ^fcKiiumn 
Dr Roice Paddock aided in inter- 
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KIDNEA 

Auouialv — Braascli ^ re\ie\\ed the urograpliic and clinical data in 
102 cases ot renal fusion obserced at the )\Ia\o Clinic troin 1930 to 1938 
The terms in current use such as ‘ horseshoe kidnei ’ “lump kidnec ’ 
sigmoid kidne} ’ and “crossed renal ectopic ” are contusing and should 
be discarded m facor of a more accurate designation based on the rela- 
tion of the fused kidnets to the certebral column Thus renal tusion is 
bilateral w hen the t\\ o renal peh es are situated on opposite sides of the 
\ertebral column precertebral when one or both pehes are situated 
anterior to the mid\ertebral line and unilateral when both pehes are 
situated on the same side Bilateral tusion was obscrAcd in 84 cases 
unilateral fusion m 13 and prerertebral tusion in 5 

Renal fusion mar be inferred in about hah the cases trom changes 
in the renal outlines as seen in plain roentgenograms Stones are a irc- 
quent complication (the\ are obserred m 25 per cent of cases ol bilateral 
tusion) and their position aids in the recognition ol the anomah \\ hen 
the stone is large and partialh hlls the renal peh is the cast ot the stone 
will hace a dclormit\ similar to that ot the shadow ob'er\ed in a 
urogram 

1 BraascI) \\ E and Hainmtr H J Rinal lu ion Lroijriidn. Data aid 
IlKir Clinical Significance Brit I L rol 10 2V) ( ‘^ept 1 

l-ts 
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I he t<ill(»\\ nii,^ tn()[,n.i})hic data aic of impoitance in the lecognition 
i>t Ini.ilt i.i! fusion 

1 Jn (){) pii ttnl of ca.scs one oi both lenal pelves aie below the 
thud lumb.u M-itehi.i 

1 In iliL niajoi it\ of c.tscs the light pelvis is higher and closer to the 
\<tltbial coinnin th.in is the left pchis 

^ i he cahtes e\tend in a diicction leveised fiom the noiinal. and 
the most sigmlRant diagnostic factor is the chaiacteiistic axis of the 
lowti t.ihx which IS diiected downuaid and inwaid towaid the isthiniis 
and ina; o\eiiap the \citcbial column Occasionally the lo\vei cahees of 
the two jiehes me so closqi} i elated that smgical separation of the 
I espectn c i enal segments is difficult oi impossible This is true especially 
III cast's oi unilatcial fusion 

4 J he point of nisei tioii of the uietei into the pelvis is frequently 

lateial oi anteiolateial instead of mesial 

Although the pehes aic situated closei togethei than is mum, 

then widc^epaiation does not preclude the possibility of ^ 

although fixation of the renal mass is usual, ptosis of one oi 
segments can occut and can be demonstrated urographica ly 

Pvelectasis. cahectasis and uieterectasis occui m ^ ^ 

cases of fused kidneys In some instances the dilatation is 
with pain 01 obstuiction and is consideied a congeni 

associated w ith the anomaly and not a stasis This 

instances the pyelectasis is acquned and is \ 3 t,,dy, foi 

point should be checked by delayed tn some 

die pain and infection associated with nephrolys.s and 

instmices by sepaiation of the tw'O renal segments with nephro) 

"'“had occasion to do a 

of age with hoiseshoe kidney preopeiatively, w'as renal 

The clinical and pyelogiaphic 

hthiasis wnth meteral obstruction ^ited at the lower pole- 

in a hoiseshoe kidney The two kidney j.g^o,,ery The horseshoe 

The operahon was followed >'>' """ "iLe developed Apostemat™.' 
oigan had given no symptoms unt ' encountered Hit 

■-ri- 

s.. .1. ■ "“irS., .. *■ 

With the means availab ^ ^ > It remains true 

torseshoe Kidney has become rela.ney 

— — — • ^cfpmatoca htiasica siir rci 

D Nefnti apostemaio .i 

^ *^11'; 15-32 (Jan) 

nal di urol 15 15 U 
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that “to make the diagnosis, one must think of its possibility,’ and it is 
ey ident that the surgeon does not alyy a} s think ot it Only yy ith the more 
extensiye use of descending uiographic examination yyill the percentage 
ot preoperatue diagnoses increase 

In 169 cases collected by Schilling hthiasis yyas present 69 times 
hydronephrosis 35 times and tuberculosis 24 times Tumors haye been 
reported m 13 instances pyonephrosis m 9 and cysts m 5 A horse- 
shoe kidney may hay e any of the diseases yy Inch attack a nonnal kidney 
Bottez found 16 per cent of such kidneys diseased Bayer set the per- 
centage at 39 and others hay e placed it still higher 

Horseshoe kidney demands a proper operatne technic in relation 
to Its modified anatomic position yyith ptosis and rotation, its median 
position the almost constant presence of anomalous y essels the existence 
of an isthmus and the fixity of the organ Nephropexy alone does not 
improye the symptoms that accompany horseshoe kidney since the 
loyy insertion of the yascular pedicle the anomalous yessels and (tre- 
quently ) short ureters hinder such reposition Nephropexy combined 
yyith section ot the isthmus howeyer is a logical procedure When 
hthiasis IS present as m the case reported by Tone, pyelotomy must be 
done m situ since the organ cannot be exteriorized Nephrectomy is 
the operation most frequently done either because the kidney oy\ mg to 
Its anatomic position, is more subject to destructne lesions or because 
the surgeon, facing a doubtful outcome decides promptly on remoyal 
rather than on doing an operation in ty\o stages with the difficulties this 
yyould make later The difficulties of nephrectomy consist m the presence 
of anomalies ot yascularization and in the fact that the isthmus holds the 
kidney s m a median position that makes exteriorization impossible 

Before section of the isthmus the surgeon must detemiine yyhether 
there are any arteries m the isthmus must find the exact limits ot the 
two components of the horseshoe mass and must determine whether 
the ureter of the opposite side runs yyithin the isthmus It is also 
important not to leaye within the wound a traginent of the remo\ed 
kidney m which the excretory passages would be suppressed and not 
to suppress by a too comprehensu e incision a calix ot the oppo‘=ite 
kidney In either instance a fistula yyould result One must make sure 
that hgation ot the isthmus does not obstruct tlie course of the ureter 
of the opposite side 

ilmer ^ reported 5 casc'^ of unilateral fii'^ed kidney together yy itli 
a senes of 94 cases collected from the literature In about 60 per cent 
of the cases the kidneys yyere found on the right side The anomah 
appears to be equally distributed lietyyeen tlie sexe' In the great 
majority of cases m yyhich the eondition yyas detected either clinic ill\ 

3 Wilmcr H A. Lnilattra! Tii-cd Kidney A Report oi rnu Ca-c- -i a a 
Renew of the Literature T Lrol 40 '-.J s71 (Xo\ 1 10 
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iViMd KuhRrs' years of age Unilateral 

I , ' I’^erlisposecl to iiydionephrosis and pyelonephritis 

r e rr " JcL::f 

n s (3) L-shaped Aidney, (4) 

. ision. (o) Itinip kidney and (6) "superior kidney ectopic " The 
unilateral fused k, duel is seen about once in 7,500 autopsies Fusion of 
1 C udue\s IS facilitated by a mechanical obstruction at the bifurcation 
<)t the .lorta into uiuhilical artci ics These vessels form a crotch which 
uia\ foice logethei the ascending blastemas Great variation exists in 
position, lotation and Aascular supply of the unilateial fused kidney The 
most common sMiiptom is paw The renal mass is usually palpable, 
fspeci.dh if It li nnohed in a lesion Frequently there are urinary 
St mptoms i he diagnosis can be easilj^' and accurately made b}'^ taking a 
pxelogtam, which will show the uretei of the ectopic kidney crossing the 
midlme to teiminate noimally in the bladder, presenting a “triangle” 

P3 elogram 

Beer and Mencbei ‘ leported a senes of 104 cases of double kidney 
fiom the records of the kJount Sinai Hospital Of the 104 cases, there 
were 89 of unilateral double kidne}^ (85 5 per cent) and 15 of bilateral 
double kidney (14 5 pei cent) 

In 14 cases a heminephiectomy was done, with a single operative 
moitahty The disease was limited to the upper pole in 4 cases (28 
pel cent) , of the 4 patients, 2 had ectopic ureters The upper pole and 
its ureter \veie removed, the lower half of the kidney being preserved 
In 10 cases the lower pole showed involvement, and in these the lower 
half w^as removed, the uppei portion being allowed to remain The lesion 
m 6 cases w^as pyonephrosis, in 5 cases, hydronephrosis , in 1 case, 
calculous Itydronephi osis, and in 2 cases, multiple calculi In none of 
the cases was it necessarj" to perform a secondary removal of the residual 
poi tion 

Stone calculated that in 10 per cent of a series of 30 collected cases 
secondary nephrectomy was required It is of interest to note that in 
12 of the 42 cases of nephrectomy reviewed by Eisendrath there was no 
abnoimality m one segment, in other words, heinmepbrectoiny wouf 
have been the more couseivative procedme In 5 additional cases in us 
series, technical difficulties prevented a beminephrectomy, and a comple c 
nephrectomy rvas pei formed 

In all cases which were followed up by cystoscopic or p> elograpliic 
study, good function of the remaining portion of kidnq was shown a 
vaiiable lengths of time after the operation Menchers ta^c, 

— — ' — " j 1 w H Heminephrectorm m Di-ta't of tlit I^ou 

4 Beer, E.^nd Mender, W H 

Kidney Report of Fourteen Case-i, Ann burg 
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sa^ved ■\\hene\er possible This point ma} be emphasized b\ reference 
to a patient -ttho has been In mg tor ele\en lears nith approximateh 
one sixth of the normal amount of renal parench\ ma 

Deming- stated that the expectanc\ of lite ot the unilateralh 
nephrectomized person depends on ( 1 ) the cause tor uhich the kldne^ 
uas removed, ( 2 ) the condition of the remaining kidne} and ( 3 ) the 
social status ot the patient Certain operatne procedures applicable to 
tuberculous and progemc conditions are a^allable \\hich dimmish the 
mortaht} and shorten tlie postoperatn e course The 3 oung person u hose 
kidne} has been remo\ed for causes other than malignant tumor has 
a nonnal expectanc} of life klarnage is permissible tor persons %\ho 
hare a normalh tunctionmg kidner a reasonable length ot time atter 
nephrectomr Pregnane} is permitted for all health} uomen who hare 
not had a malignant lesion 

T uiiio) — Kerr “ reported 14 cases of renal neoplasm m children 
treated b} irradiation with roentgen rars followed hr operation Two 
patients are still ahre and rnthout eridence ot disease fiftr-nme and 
fittr-trro months respectirelr atter admission to the hospital One had 
preriouslr been show n to har e pulmonarr metastasis Operation should 
not he deferred herond the time ot continued regression ot the tumor 
It is rrorth rrhile to irradiate metastatic lesions and local recurrent 
lesions intensir el} 

Hr man and W ilhelm ' discussed the differential diagnosis ot renal 
and suprarenal tumors Ther stated that tumors of the upper pole ot 
the kidne} and in the suprarenal region mar tor practical purposes he 
considered under the follorrmg headings 

1 C}st 

2 Inflammatorr exudate or abscess 

3 Neoplasm of the upper pole of the kidner 

4 Neoplasm m the suprarenal region 
(o) arising from the adrenal gland 
(b) not arising trom the adrenal gland 

5 Splenic enlargement 

Tumors arising 111 the suprarenal region when ther attain a large 
size dislocate the kidner but do not usualh distort or obliterate the 
upper cahees Intrinsic renal tumors 011 the other hand otteii encroach 

5 Deminsr C L The Future 01 the l.nilalcrall\ Xcphrcctomizcd Pnlitn Tr 

Southea‘=t Br •\iu Lrol 4 ''■or 5 IPr/ pp 

6 Kerr, H D Treatment of Milicnint 1 umors 01 the Kni ic\ in Children 

1 \ M 4 112 408-411 (Feb 4) 1919 

7 Hrman 4 and Wilhelm S F The Differential Diacno ,e 01 Renal an 1 

Suprarenal Tumore T Lrol 40 717-7al (Dec) 1'^''' 





IRLUlt i:s 01' SURGERY 

I''™''-::'''':;;;,.:: 'f 

J, . pim dK,„^,, ,, „,,, ^ 

'■ -. 0 s,p, ,.r ,. la, «. ,.„„„, D, . place, .,e,.t of t),e k,dney, especallj 
on the Ivll snk\ is ^imuCiuint 

rcnicn.tl msiimation is of Iwnied value A case of collapse follow- 
mt: Its use uas lejiortcd The authors stated that this method should be 
(.inphned uith puc.it caution 

i he (iet,ncc of leiial inohihl}' is detei mined by taking roentgenograms 
u itli the p.iticiu in the Ticndelcnhurgand m the “reverse Trendelenburg” 
position hi\ation of the kidney has been found m cases of perinephritis 
.Hid of inlihrating carcinoma 

Lticke st.ited that the Icopaid fiog is commonly affected with 
adcnocaitinoma of tiie kidney As in the case of mammalian neoplasms, 
this tumor icmams localized when small and m its early stages, but 
\\!ten laige it frequently foims secondary tumors m distant oigans Dis- 
semination ustiall} takes place by way of the blood stream Lncke 
lepoited 22 new examples of metastasis His observations of frequent 
metastasis make the evidence for the malignancy of this tumor complete 
Infections — Ball® stated that infections of the kidney by staphylo- 
cocci aie relatively laiely seen They usually involve the cortex, are 
hematogenous and are commonly secondary to suppuiations in the sKm 
Thiee types of lesions aie recognized Lesions of the first type, 
multiple minute abscesses studded thioughout the renal cortex, are seen 
m cases of severe acute pyemia associated with such diseases as acute 
osteomyelitis type The second type, a superficial tiiangulai septic 
infarct just under the lenal capsule, is probably present and seldom 
seen m patients in whom a perinephric abscess heals after adequate drain- 
age has been instituted The third type is the lesion commonly found 
deep m the cortex and known as "renal carbuncle,” wdiich results m 
formation of a persistent fistula after drainage of the perinephric abscess 
and which will not heal until the kidney is removed or if it heals \m 

be followed by a i ecurrence of symptoms 

In all attempts to reproduce these lesions e\penmentall,v, m ra- 
venous injections of cultures of Staphylococcus aureus in varying doses 
were .„ade .n rabb,ts The an.,„als were k.Iled at the e„d of tarj « 
ZZl up to two weeks It was learned that Ies,o„s s„.„iar ,o ,l.o 
found ... man can be produced ... the rahh.t, that the abscesses fonued 

-ns;; B Carc,..o„,a et the K.a™,. ,a .he U^rd rm. Je Oec,.rre„„ 

336 (Dec ) 1938 
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b} the introduction of staphylococci into the blood stream are more 
likely to form in the kidney than in other organs, that they are slou 
in their formation, that both superficial and deep lesions are formed, 
the latter, resembling the “renal carbuncle” ot man, being sloyyest in 
then formation and that the resistance of the animal determines the 
number and rapidity of deyelopinent of the lesions It yyas disappointing 
that a perinephric abscess did not form in an} ot the animals as it 
yyas hoped to demonstrate its relation to a superficial renal infarct 

The disease occurs more often in men than in yyomen There may 
be a period of tyyo to eight yyeeks sometimes much longer after the 
cutaneous lesion occurs before there is eyidence ot general intection 
General infection is characterized by malaise feyer, rapid pulse and 
leukocytosis yyithout localizing s}mptoms either in the kidneys or in 
other organs These symptoms ma} become chronic and may continue 
for a long period before there is an} clue to their origin The length 
of this period depends on the depth ot the lesion from the surface ot the 
kidney The urine may be normal eyen in adyanced stages except tor a 
teyy leukoc}tes ery throc} tes, a trace ot albumin or a teyy staphylococci 
obsen ed after centrifugation 

Ball reported 5 cases of renal carbuncle and concluded that in 
arming at a diagnosis these points should be kept in mind 1 There 
is a history' of a primar} staphylococcic lesion yybich ma} be present 
at the time of fonnation ot the renal focus or may haye healed months 
before 2 In the early stages absence ot s}mptoins relating to the 
urinary tract is a common feature 3 There is inyariabh a high leuko- 
cy te count 4 hen the condition is suspected py elographic procedures 
ma} be a most useful method of inyestigation in arming at an early 
diagnosis ot the renal lesion If intrayenous p} elographic procedures 
are used it is possible tliat the dye may tail to shoyy m the attected 
kidney should this occur or should the diagnosis still be doubtful there 
should be no hesitancy in resorting to the retrograde method \\ idening 
or obliteration of the cahees is the picture commonly obtained \\ ith 
the superficial lenal lesion it is possible tint no delect may be tound but 
if the lesion is large or is of the deep yariety tins method ot diagnosis 
IS imaluable 5 At a later stage yyhen there are obyious physical signs 
m relation to the kidney as a rule a perinephric abscess has aircad} 
lormed It is yyorth yyliile to obtain a pyelograin eyen at this stage as an 
indicator for subsequent treatment 6 It there is still doubt the loin 
should be explored surgically 

Treatment should be as conseryatiye as possible Drainage ot a 
perinephritic abscess may sufhet The change in the pyelograin- and 
the clinical progress yyill detcnnine yyhethcr a sub-equciu carh nephrec- 
tomy IS indicated 
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t, '''’'"r " cxaimnahoi. 

"ln- hfi cull remoral is indicated and ivlietlier a pro- 

iliiu'ss t,iij fjioicI)\ he picvciUcd 

iv^K >■' duKlcd sl.ipin locoLcic pennepluitjs mto two types, the septi- 
i< n.K .uu (he iionsepticc.n.c Jn the former the tovic symptoms o^er- 
viudnu ( u l()t,d si^rns of pcnncphritis In the lattei a renal abscess 

Jht onh jnef.isi.ilit focus to be discovered, the onset is insidious, 
.iiid the s\iii{)(onis ate not sc\eic 

K\ Ic s.iid that stajdn jococcic pciinephutis complicating a renal cai- 
bmule IS a disease ot early oi middle adult life and is rare m childhood 
All ot his patients weic males, and then ages A^aned from 9 to 45 

\C.Us 

In 9 ot the 11 cases the ctiologic factoi was a cutaneous boil oi cai- 
htincle j he mtcnal hetueen the primaij' infection and the occurrence 
of a icnal metastatic lesion vanes from two A\eeks to two months, 
although the stapin lococcus may he doimant foi yeais 

\\ ith staphylococcic septicemia the prognosis is poor Of Ryle’s 
13 patients. 7 (54 pei cent) died, 3 of the 13 patients had leiial loci 
with iictuiephntis. and only 1 of these 3 lecoveied 

In the nonsejiticeniic gioup the 8 patients A\ho had pennephntis 
ail iccoveied, 6 of them aftei simple drainage and 2 vithout suigical 
intei vention 

Tieatment geneially sliould be conservative 
Dukes’^ said that the finding of staphylococci in the mine vhen 
contamination and faulty collection ha\^e been ruled out is an important 
obseivation because infection of the various parts of the gemtounnan 
tiact with these oiganisms has distinct clinical significance 

The chaiacteiistic lesion m the kidney is cortical suppmation or 
caibuncle The infection is embolic fiom abscesses elsevhere oi fio»’ 
the uppei poition of the lespiratoiy tiact and the suppuration mas 
spieacl to the peimephiic space oi pus may chschaige into the pe 
In the early stages the mine does not contain pus, but tie cen 
specimen may show a few clumps of giam-positive cocci and 
may show a growth of Staph aureus Secondary in 
coh occurs w about half the cases and tends to persist longc 

^'"smgical tieatment is necessaiy m 

sSteoci infection of the bladder ,s 
inatiunfentation or in the p.esence of obstructions divert.c.la, , 

"■ 

Uriliv TrS B.,, ,Uro,..3;W;SfDcc,f»* 
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gro^^ths or calculi It nia\ be the cause of crstitis with alkaline incrusta- 
tion and a factor in the formation of stone 

Staph} lococcic urethritis and prostatitis frequend} tollow gonorrheal 
intections or the} ma} be primar} infections and ma} be transmitted b} 
sexual intercourse Extension to the epididMius is not uncommon, with 
tormation of an abscess which in\ohes the testicle 

Some strains of staph} lococci are capable ot splitting urea w idi the 
tormation of alkaline urine \\ hen obstruction and stasis are present 
with these infections stones composed ot the earth} phosphates are 
like!} to be fonned w ith staph} lococci as nuclei The term staph\ lococci 
can be applied to man} of these urea-splitting gram-positne diplococci 
onh m a general w a} 

The mixed character of these urinar\ cocci is shown b} the work 
of Stadnichenko,^- who studied thirt} strains ot gram-positne cocci 
isolated in cases ot genitourinar} infection and found tourteen strains 
which decomposed urea Eight ot these produced an orange-colored 
growdi on agar, and six showed a white growth No cultural character- 
istics other than termentation ot dextrose and sucrose were common to 
these fourteen strains 

Dukes said that the question whether stapln lococci in the urine are 
of pathologic significance can be decided general!} b} the patient s clini- 
cal condition the manner ot collection of the specimen and otiier findings 
in the urine Staph aureus is usualh pathogenic with albus strains 
The following points mai help to determine whether the organism is 
contaminated or ot clinical significance although onh m exceptional 
cases IS it worth while to make such a determination 

1 Hemohtic staplw lococci are more hkeh to he pathogenic than 
nonhemohtic strains although this cannot he accepted as an imariahle 
rule 

2 Staph} lococci which rapidh hquet\ gelatin are more hkeh to be 
pathogenic than nonhquet\ mg strains 

3 Some strains of stapln lococci secrete a lerment know n as coagu- 
lase The presence ot this ferment can he shown h\ adding a small 
quantlt^ ot a culture to oxalated rabbit plasma and incubatiiig the mix- 
ture at 37 C tor three hours The occurrence ot coagulation is to he 
taken as e^ idence ot pathogenicit\ in the strain tested 

4 Toxic substances ma\ he shown to he present in filtrates oi 
broth cultures of some strains ot stapln lococei hen injected into the 
peritoneal caeities ot laboratore animals these toxic substances excite 
peritonitis and under the skin tlie\ gi'c rne to cellular infiltration and 
to tonnation ot an abscess \ iriilciit stapln lococci are hkeh to produee 
more ot this suhstanee than iioiniruleiit ones 

12 StadniclienVo AMS Th.rt^ Stnii s oi_ Grani-P.. inc G .u I ’.G 
irom Cas<.« of Gciiito Lniiar\ InRcfioii' I P-ct 1" 'n (Max i 1 





ih'din /:s or surgery 

I ^ A study was made by Emmett and Kibler^^ 

I I } Micnls on whom nephiectomy was performed for 

I’osi' jj'ii " 1912 and 1932 The pnr- 

, , ' f^t^<ciniine, if possible, the prognosis after 

<!> irei tonn on the basis of obsei rations obtained in clinical investiga- 

r pnoi to operation From tins study it 

1 e( o le , 1 ) c to wing about a closei agreement among urologists 
•1^ to tbe .imonnt of dmical investigation necessary to determine the 
tiui.it {ft of II ''good" Kidnet before removal of the %ad” kidney is 
•idt ised 1 be stnch showed the results from five to twenty years after 
iicpln ectonn 7 lie /utients w ere gi oiiped according to the type of inves- 
tigation t.iriicd out on the “good” kidne}^ and also according to the 
ilnding-s obtained from such studies 

Se\en tables indicated in detail the mteiestmg results, which ma}' 
be biiefit suniinaiired as follows In order to make a fairly acemate 
]>iognosis cathetenration of the good kidney to determine the amount 
of pus being seci eted is imperative The presence of normal urine leads 
to a fat oi able piognosis, and statistical data indicate that the patient 
mat expect apjnoximately a 43 5 per cent chance of a five year cuie, 
a 65 2 pei cent chance of being cured or improved m that period and 
onh'’ a 20 3 per cent chance of death within five years If, in addition 
to this, inoculation of a guinea pig gives a negative result and a positive 
acid-fast stain is not obtained, the patient’s chance of dying witinn five 
)'eais ttill drop to 13 3 pei cent, his chance of a five yeai cure tvill be 
increased to 50 3 pei cent and his chance of being either cured or 
improved tviJl increase to 75 2 per cent On the other hand, if the results 
of inoculation of the guinea pig are positive, the patient’s chance of 
dying within five years increases to 41 8 pei cent and his chance of a 
five year cure diops to 21 8 per cent These figures are dramatic and 
demonstrate that the results differ greatly in cases in wdnch the urine 
fi om the good kidney is normal, depending on whether the results of 
inoculation of the guinea pig are positive or negative 

The question then arises Should a positive lesult from a guinea 
pig test corresponding to the good kidney, m spite of absence of pus u 
the mine be consideied a contraindication to surgical operation h 
must not be forgotten that 21 8 per cent of the patients "ere cured 
that a total of 364 per cent were either cured or improved at lie c 
of five years and that 30 per cent were either cured or improved at t 
e„d of ten years Certainly almost any one 
be willing to submit to operation if given a 3 J 

„t ,.„nr„veinent foi from five to ten years If other factors 


of improvement 


— r 7 a iT.hlrsr T M Renal Tuberculosis Prognosis Folio 

M A 111 2351-2356 (Dec 24) 1938 
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tute contraindications to surgical operation and it the excretory urogram 
ot the good kidnei is u ithin normal limits, it seems that a positn e result 
from a guinea pig test should b\ no means be considered a contraindi- 
cation to surgical measures although it uould considerabl} alter the 
prognosis The common procedure, theretore of performing nephrec- 
tom\ in such cases u ithout au aiting the report of the results of inocula- 
tion ot animals uould appear to be justified 

\\ hen pus is tound m the catheterized specimen of urine from the 
good kidne\ the problem is radicalh altered Because of the small 
number of such cases m this senes it is difficult to make as far-reaching 
statements as hare been made concerning cases in uhich the urine r\as 
microscopicalh normal How er er the stud\ suggests that if more than 
3 pus cells per high pow er microscopic field are found and if the guinea 
pig test or the stain gnes a positn e result, the prognosis is poor and 
It IS questionable whether operation is warranted In such cases no 
doubt fairh adranced bilateral renal tuberculosis is present and the 
possibihtr of clinical improrement ot the better of the two kidners 
after operation certamh is questionable It there is a small amount ot 
pus it inoculation tests and stains gne negatne results and it the 
excretorr urogram is normal, the prognosis seems to be reasonabh 
good and possibh surgical measures are worth a trial This is true 
especialh it there are not more than 10 or 15 pus cells per high power 
microscopic field m the centrituged specimen of ureteral urine 

Pcnnephntic Abscess — Astraldi Feniandez and Brea “ reported 
a case of purulent permephntic fistula which had been draining tor fire 
months when it came under their obsenation The histon gnen br 
the patient was as follows Six or more months prerioush he had had 
an interdigital mtection ot the right hand which had to be opened 
surgicalh after sr mptoms had been present for tw o w eeks \ w eek or so 
later he became fererish again and began to hare persistent pain m 
the light lumbocostal region Three weeks later his urine became 
purulent For this he rr as subjected to a lumbotomr and an absce‘=s w a-, 
drained of a large amount of pus A persistent discharging fistula 
remained rr Inch at length brought him to the authors obserr atioii 

The first clinical impression was of a perirenal purulent fistula that 
might be due to a small abscess or to a toreign bodr (possibir an orer- 
looked instrument) although the roentgenogram did not rereal anr 
such objects A. sound was inserted in the fistulous tract and dissec- 
tion was carried along its course which ran obliqueh downward inward 
and backward \tter resection of 6 to S cm oi the fistula it was louiiri 

14 \<=traldi A rernandez T S and Pro 1. M n-tiih imrulcntn U nhar 
Osteitis ^crtebraI no tuberculosa Rcr arpuit <k i ro! 7 29? 104 (Sc{, O- ) 
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ii„| ihc. ,c,(elHal column and not toward the penrenal 

tinnrh I '^cntgcnogram revealed osteitis of the 

11 1 '.11 tdithi.i lj,e fistu/a was resected at this ievel and vas 
1 Miiud and a sntuie uas placed Examination of the pus had revealed a 
niu tulliiio ol stapin lococti 7 he fact that the Jumbar or perirenal 

t mil ia( mg defcnesccnce from a suppurative interdigital 

pt.Kvp stemed lo point to a dncct relation betu''een the two conditions 
1 he lapidit^ uit/i which (he abscess had formed, one week after the 
miectum ot the fingei and its i oentgenohgic character, showing osteitis 
o! the pine ^ellei)ra! t\pe which aftects the disks, supported the diag- 
nosis of st.ipiu lococcic osteitis and excluded almost definitely the possi- 
biliti ot a (nbeictilous lesion with a pieexistent ossifluent abscess flaring 
up iis the result of a common mterdigital infection 

Ihc question anscs Was it this osteitis that secondarily brought 
about the lormation of a perinephritic oi pararenal abscess, which ivas 
piimarih opeiated on^ It seems difficult to doubt it The vertebral 
osteitis and osteoin\ehtis. in an attempt to find diainage, gave rise to 
the perinephiitic (or better, paraienal) abscess To this the authors 
answ ei yes, because the dissection of the fistulous tract led directly to 
the veitebial legion, without any view of the penrenal region during its 
course, and it was this fistulous tract that was drained in the first 
operation 

The condition in this case falls definite^ into the category described 
b}’’ Taveinier in his discussion of the frequency of “false Pott’s disease ’ 
Accoichng to him, the onset of these abscesses is sudden and febrile, 
the pain that accompanies them comes on with extreme rapidity, ptinc- 
tvne affords no relief, but incision does, the fistula drains promptly 
unless a bony sequestrum maintains it, m w’hich case the suppuration is 
inoi e prolonged and i efractory than in even the w'orst examples of true 
Pott’s disease The first thiee of Taverniei’s requirements were ful- 
filled absolutely As foi the chronicity, which, according to Tavernier, 
would be interpreted as due to a sequestrum, the authors w^ere unable to 
say whether one existed or not, since it was not looked for 

HydionepJvosis—Egger^'^ injected the arteries of hydronephrouc 
kidneys Most of the specimens were from men with prostatic en arge 
ment and obstruction, and Egger took roentgenograms of the 
arterial system The changes he observed explain 
circulation affect the function of the hydronephrotic ktdi c} ^ 
suie destioyed the renal function, causing obliteration of t ■ 

'r.lobTes by pressure aud by cblalaPon of the cal.ces, and .bus crc.ud 
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ischemia ot the renal parencliMiia The same mechanism causes an 
obstruction ot the interlobar \ eins and \ enous stasis This ischemia and 
^ enous stasis in connection w ith the increased pressure m the renal peh is 
cause atroph} of the renal parenclnma If the increased pressure ot 
the renal peh is is gradualh reduced — ^for example, hr emptiing an 
oi erdistended bladder — the atrophied renal parenclnma nia} recoier 
b\ an increased flon ot blood Sudden emptr mg on the contran causes 
a large ^olume of blood to flow into the diseased arterial srstem under 
high pressure, reduces stasis and at times causes an e\ en further reduc- 
tion ot renal iunction, sometimes resulting in death 

Cysts — ehrbem reported a case of extrar asation of urine due to 
rupture of a renal c^ st u ith later encapsulation He stated that in most 
cases perirenal extrai asation is due to traumatic rupture of the kidne} 

The case reported b\ him presented a different problem in diagnosis 
because the extra\ asation was atraumatic The patient uas a man aged 
62 who had a sudden sharp pam in the region of the lett kidnei He 
refused C3Stoscopic examination and a definite diagnosis was not made 
at the time of his first entr\ to the hospital On his second entr} there 
was still pam in the lett renal region he had lost weight and a sott 
mass was felt in the region ot the lett kidne\ Cjstoscopic examination 
re\ealed a continuous diip ot urine from the left kidnei such as occurs 
m cases ot hj dronephrosis The kidne\ was explored and a large c\st 
apparent!} containing urine, was found The kldne^ was pushed upward 
and the low er pole outw ard The c\ st and kidnei w ere remoi ed Exami- 
nation of the specimen show ed a moderate!} In dronephrotic kidne\ w ith 
two intramural cists which extended from the dilated middle cahx to the 
capsule In the capsule a small hole was seen, through which urine 
had become extraiasated into the perirenal tat Tlie wall of the extra- 
renal c}st was made up ot fibrous tissue ot mflammator} origin and did 
not show an} epithelial lining The fluid m the cist contained 16 mg 
ot urea per hundred cubic centimeters and was sterile 

Wehrbein assumed that the leri thin wall of the cist ruptured owing 
to some hi dronephrotic distention and that urine became extraiasated 
into the perirenal space causing pain teier and peritoneal irritation 
With ileus *\n mflainmatori reaction resulted in walling off ot the 
urme and w ith this the irritation ot the peritoneum cea'^ed and the ileus 
disappeared 

De Surra Canard Amestoi and Boiifigho '' on the basis oi a ca-e 
obseri ed discussed the anatoinopathologic characters ot pararenal serous 
cists ot which the most striking arc those pointed out In Leceiie and 


16 ^^cllrbeln H L briinre EMrai asation Due to Rnp urc oi a Rena! O 

"itli Subsequent Encapsulation Brookhn Hop 1 I 3i '6 1 
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I 1 1 u he ^ikI) sth aie umlateiai and of vanable size and are included 
witliin the f<Ul\ c.ijisttic of Ihc kidney, they aie round, with a smooth 
vtnf.uc and of a coloi i elated to the contents The most common site 
(It impl.int.Uion is on the anlenor aspect of the kidney They become 
atlndu’d to the ^aseuIar pedicle and acquire a contact relation with the 
e\( iitoi \ p.issaqc Thc\ de\elop downward, inward and forwaid, they 
tot in no adhesions to the peiitoncum and are crossed by the colon 
'1 he evolution of these c^sts is silent, and their discovery is always 
.lecidentcd 'i he fust symptoms are likely to be in the digestive system, 
on the same side as the c\sl Frequently constipation is the first sign 

L'sualh iheicaicfeu oi no ui inary symptoms , m some cases pollakiuria 

ot heniatuiia appeals eaily Palpation of the abdomen reveals a tumor 
with rctiopeiitoncal characteristics recognized as renal by its movement, 
which IS bMichionous with that of the kidney when there aie no 
adhesions One special peculiarity is the transverse movement that occurs 
on clwngci ... the posit.o.i of the pat.ent , the cyst .s felt unde, the cxa.. - 
„.,„g h".d and ,s clue to the anter.o, ..nplantahon 
cons.sts of enclothehal cells, cubo.d oi flat, ....planted on a fibrous capsule 

,n « Inch are clast.cfibe. sand 5n.ootl...iuscle libers 

Most ts..te.s ag.ee that t.eatn.ent should ahva,^ Mer, 

despite Its benignity, the cyst is a progiessive giow . P 

honetei, as to technic and the their 

Canard. Amestoy and Bonfiglio pieferred the e P 
desiie in this case to explore the aMo.n.naU-^^^ 

transperitoneal appioach with protiudmg 

ascendnig colon and the gieat oiiK ^^^^^^^ „„l, 

behind the posterioi l®f of « P . it, since its removal 

care Recognizing its cystic , peritoneum, its size 

whole would have lequired too g ea b 

being that of a fetal head the legion of .lie h.l.is -» 

anterior suiface, but its c os intimate i elation to the ual o 

,ts implantation, with laigevess Is mm ,, eb 

:;'st, made its --va. d.W^ ^ 

between ligatures levealed that resect all ot 

BisimsiSS 

fessssss 

cyst Allthe patients were 
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Pycloncphi if is — In re\ lew ing 9 SS 8 autopsies pertormed in the 3 ears 
1931 to 1937 at Fahrs’ pathologic institute in Hamburg Hage^' found 
598 cases of ascending nephritis and 69 cases of p) elonephritic contracted 
kidne} The incidence ot conti acted kidney ^^as greater among Momen 
than among men, but that ot pxelonephntis ^\as about equal in the t^\o 
sexes as ^\ell as the incidence on the right and the lett side In men 
P3 elonephritis and p^ elonephritic contracted kidne} are more common 
111 the later decades of hte m nomen thei occur much earlier In men 
the primar} disease usualh can be found, but not m women Hiper- 
trophv ot the prostate gland is responsible tor the frequenci of pielone- 
phntis 111 old men, pregiiaiici accounts m a large number of cases tor 
the occurrence of the condition m women The mode ot infection could 
be found 111 onl} a small number ot cases In cases in w Inch the source 
of infection could be traced it usualh ascended from the lower portion 
of the uniiar} tract Hage stated that p\ elonephritic contracted kidnei 
IS a ^en serious disease compared with atrophic glomerulonephritis and 
nephrosclerosis and that it is much more frequent than either This is 
of great importance m the clinical eAaluation of urman infection 

Aiieinysiu — Kastner reported a case of aneur\sm of the renal 
arter}, of which he was able to find onh 6 recorded cases m which the 
condition was diagnosed and treated He reported the case of a woman 
80 3 ears ot age who had hematuiia of six months duration She had 
recently had a se^ ere hemorrhage w Inch o^ erdistended the bladder The 
right kidne\ was found to be the source of the bleeding and nephrectoini 
was done The kidne} contained an old aneuiwsm (the size of an apple) 
of a branch of the renal arteri , w Inch w as sclerotic There w as also a 
recent perforation of this aneurv sm into the renal peh is 

Renal Function — Gaudin and Cabot stated that it has not been 
pro\ ed that damage to a kidne\ subsequent to obstruction is progress^ e 
and leads final!} to death of the kidne} Thei concluded that the per- 
sistence of obstruction and the super\ention of mtection are of definite 
but une^aluated importance The} emphasized the fallaci of tests of 
renal function in the presence ot obstruct!! e lesions and again drew 
attention to the remarkable recoieiw of apparenth tunctionless kidneis 
after surgical drainage Three recent cases were presented which illus- 
trated these points 


18 Hage W 
P! elonephritischen 
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19 Kastner, T 
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'!>« M ,,.scs .ihhoui^b thclc uas piesuinphve evidence of a hdnev 
liaci persislcd for fioni siv to fer^ears prot I 
<» UnKtion follovvcd sing, cal removal of the obstruction m eadi 
.•M I he authors jHnnicd out that a functronless kidney does not of 
M Jtnc rise to p,im .md that pain, udieri present, is evidence that the 
'‘iit.iu Is i.ipahlc of luuctrou Dectsron concerning the advisability of 
m p in i toun must he made at the time of operation In the case of stone 
in the middle or lower third of the uretei. it may be justifiable simply to 
rciiroie the c.ilculus without e\p/ormg the kidney^ especially when there 
Is a histon of recent pain 

1 he authors stated the opinion that such conseivative management 
will preserve main valuable kidneys wdiich otherwise might be unneces- 
sarilv sacrificed 


Paptllmv \cctOiis — Aiken-* gave a desciiption of what he con- 
sideicd a new pathologic entity, renal papdlaiy nec, osis This condition 
iisuallv occurs m diabetic persons with pyelonephritis In some cases 
the kidnevs show characteristic changes Inflammatory processes local- 
ize at the base of the papilla, where a narrow zone of destruction occurs 
The papilla then becomes necrotic, drops into the renal pelvis and may 
be passed tiiroiigh the meter, causing hematuria and renal colic The 
diagnosis is based on the fact that the patient has diabetes, there are 
uiniarj' infection and the chaiacteiistic changes which occur in the roent- 
genogianis and in the letrograde pyelogianis The condition is not 
micomnionl}" confused wntli early renal tuberculosis or an rnfiltiatmg 
neoplasm 

The small number of cases that Aiken had observed did not permit 
him to geneiahze on the treatment He stated that m his case therapy 
\aiied, but in some cases the condition is so severe that nephrectemv 


IS necessary 

URETER 

Stones —Alyea -- stated that the principles employed m cysioscopic 
removal of ureteral calculi are dilation, lubrication and anesthetization 
of the uretei and dislocation, grasping or crushing of the calculus 
It w^as suggested that complete relaxation of the ureter m its over 
third is an aid m wotlidrawmg large calculi The most popular jwo- 
cedures are manipulations with catheters or bougies, spiral corks 

p“™'‘ ■'> “™""' 

themm some other way 
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A senes of 327 cases ot ureteral calculi is anahzed 72 per cent ot 
the calculi ere remo\ ed c\ stoscopicalh 


Tinno) — Hunner reported a case ot intussusception ot the ureter 
in which the imagination was due to the drag ot an unusualh large 
papillomahke tumor iMicroscopicalh , this tiurior proved to be a pure 
polyp, thus presenting a second extremeh rare it not a unique teature 
From the histor} ot intermittent attacks ot moderate pain m the right 
flank for four }ears, Hunner concluded that the' intussusception had been 
present for at least that length ot tune There had not been \ esical 
s^ mptoms suggestn e ot m^ oh ement ot the unnan tract, and the results 
ot urmah sis on mam occasions had been normal except tor the presence 
of albumin at the time w hen the patient w as submitted to the first im es- 
tigation of the urman tract tw o \ ears betore operation The tumor 
plus the mtussuscejjtion had led to astonishmgh little damage to the 
kidne}' as was shown b\ the patients good general health the differ- 
ential functional test and stud\ ot the remo\ ed specimen 

Hunner questioned whether the operation should not haie consisted 
simph ot excision of the tumor and reduction ot the intussusception 
Had biopsy tissue been taken from the tip ot the tumor projecting into 
the bladder, the simple morphologic structure of the tumor and Hunner s 
knowledge of the good functional capacitj of the kldne^ undoubtedh 

would haie led him to sa^e the kidne\ 

Foord and Ferrier presented 6 proced cases and a probable se\enth 
case of primary carcinoma ot the ureter The^ collected a total ot 139 


cases, including their own 

The basic triad ot sMuptoms is hematuria pain and mass Hema- 
turia was noted in 97, or 70 per cent of the 139 cases, m 11 there was 
no bleeding, and in 31 bleeding was not mentioned Pam is nex-t in fre- 
quence It occurred m 84 (60 per cent) ot the cases and was absent 
in onh 11 The tumor palpated is nearh alwaes the In dronephrotic 
kidney It is possible, howeeer, for the kidnee to be completeh 
obstructed and not enlarged, as m Foord and Terrier s first case t is 
rarel} possible to palpate a tumor of the upper part of the ureter 

On the plain roentgenogram an enlarged renal mass ,s o ten dis- 
tinguishable Stones lna^ occasionalh appear coinc.dentalh but thei 

seem to haA e little etiologic significance i i 1 1 i rr 

It ,s ,mporta,.t that ctstocop.c caam.nal.on be dona « bile Jc d g 

,s progrLs. as a lead.ng po.nt "O" '>' ■!>= '•'“•I' = 

meatus Thts «as obsened ... 26 «. SI cases tn «h,eh ctsto-cop.t esam- 
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nuuou u >s po, f,„„ed 7 t.ssue was observed to project m 30 

’ , , '! tunjoj may so obscure the meatus that Jt 

tn.poss bic ,o (ktammc uhetlier ,t originates m the ureter or at the 
.»t flu imalus .A imiwr may peep through the meatus only dur- 
Hig iiictcl.i! peiisi.iisfs. 01 a tdhale bulge may occur at that time With 
a guat proporiion of urctcial tumors there is a complete block and no 
catheter oi bougie wi/i pass beyond the tumor This was observed in 

i.vcrctoi \ tiiogi.iins usually show no dye m the affected side They 
riM} taint h out/inc a In droneplu osts or, larely, show a norma! kidney 
on the atiected side ihc excietoiy urogram is inadequate to outline 
Nitistaclordc a ureteral /ilhng defect 

Jii the cases so fai reported the lower end of the ureter has been by 
fa I the coinnioncst place for the tumor to appear, 85 of the tumors hav- 
ing been situated in the lower third, 23 in the middle third, 20 m the 
upjiei third, 6 in the entiie ureter, 2 m the middle and lower thirds and 
1 in the upper and middle thuds 

All authorities agree that the treatment of choice is early surgical 
extiipation, which means nephrectomy and ureterectomy For 44 
nephroureterectomies in one stage the mortality }vas 40 per cent, whereas 
foi 22 nephrouieterectomies in two stages the mortality was 5 per cent 
In a total compiled senes of 100 operations, the mortality was 34 per 
cent at the end of three months Scott, m 1934, m an effort to follow 
collected cases m which opeiation was performed, could hnd only 2 
patients alive after five yeais 

Tioiisp/aiifafions — Franche and Nguyen Trong-Hiep - ’presented the 
results of their experiments with implantation of the ureters into the rec- 
tum Comparing these noth the results of implantation into the bladder, 
they recoicled as successful 25 to 30 per cent of implantations into the 
rectum, against 70 per cent of successes for the bladder They accoinitec 
for the smallei number of the fonnei by skeptic conditions in the recta) 
miheu, which undoubtedly plays an injurious role m cicatrization oi le 
legion of implantation It w^as noted noth reference to »^eterow'ehc 
peristalsis that, wdiereas all contemporary findings demonstrate la 

sr.rr. ■=. - •' ”■ 

urinary tract reported and their rtsuh- 

lol f. e.pen„.e„.0 .n 
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occurred two important ponita u ere established 1 A correlation exists 
between ureterop\ elic implantation into the rectum and an obstacle met 
b\ an exploring sound no 12 or no 14 2 This obstacle mat appear 

as earh as six or set en dat s alter implantation The next 4 experi- 
ments were earned out to prote whether a mechanical obstacle might 
exist which the exploratort tound could otercome but which oftered 
successtul resistance to the ware ot urinart fluid, that is, it was thought 
that a kink or a torsion alone or superimposed on a stricture might 
be the cause ot the dilatation Experiments pro\ed that this was the 
case In 1 of these 4 experiments the intestine was drawn out through a 
laparotomt incision and sectioned at a point just opposite the site ot 
implantation The mouth ot the ureter had assumed the appearance ot 
a small caruncle In spite ot the continuous action ot ureteral peri- 
stalsis on its contents almost no urine entered the intestines Such 
urine as did enter the intestines did so at \er\ wide intenals through 


the contracted orifice ot an enonnoiish dilated ureter behind which la\ 
a roltiminous h} dronephrosis (toru-two da\s alter implantation) Bt 
compression of the lower third of the ureter between the thumb and index 
finger a jet of urine was torced through which clear!} retealed stenosis 
of the orifice A debridement of a tew millimeters ot this contracted 
orifice was all that was needed to cause a tremendous outflow of urine 
into the sigmoid portion of the intestine tollowed b} ureteral contrac- 
tions, w Inch from that moment became eftectn e and regular The pen 
tonitis that followed caused the death ot the animal so that it was 
impossible to carrj out the intention ot tollowmg the turther course ot 
this interesting experiment But it had alread\ retealed dramatica } 
the importance of the mechanical obstacle and also the long consertation 
of the d}namism of the implanted ureter, which far trom hating dis- 
appeared, had actualh become exaggerated In a final group ot 6 ani- 
mals the results of implantation in the sigmoid portion ot the intestine 
followed from setenteen dats to six months were counted success u 


since there was no obstruction to the sound 

A stud} of these results leads to the following conclusions 1 The 
dMiamic ureterop^ehc disturbance that sometimes 
ureter is not definitne 2 Its persistence is due not to the 
Itself but to Its consequences nameh stenosis ot the ureter (i 


case) the irritatne cicatricial epme 
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bladder 

Tde *'* leiomyoma of the bladder in a 

iiP'rn I ’ To "i of intermittent attacks of frequency, 

Y -iMf fl/ftictilh of passing urine Tlie onset had taken place tuo 
•Hid oiK-haif \ears picMoush, nhen the patient suddenly had acute 
uUntion o mine for l\sent}-foui hours, lequiring catheterization 
(tneks of frequency of minatton began regularly one week after inen- 
'•ti nation and persisted until one week before the next menstrual period 
I he icsiduai mine giadually inci eased to 350 oi 400 cc 

Cvstoscopic cvanimation ie\eaied pionounced coarse trabecuhzation 
ol the wall of the bladdei uith deep pockets between the muscle bundles 
\nsing at the internal urethial orifice and extending mtravesically so 
tis to iinolve the left and anterioi portion of the internal urethial orifice 
u as a smooth, round lobe of firm tissue about 4 cm m diameter, so sit- 
uated that It obstiucted the outflow of urine The appearance “was not 
unlike that of a large left lateral lobe, piostatic hypertrophy" It 1 ^as 
co\ ei ed u ith normal vesical mucosa 

A suprapubic C 3 stotom 3 '' and lesection of the tumor was done 
The diagnosis was submucous leiomyoma of the neck of the urinary 
bladder 

Baningei ■' stated that three-year cures by radium m 215 cases of 
cancer of the bladder at Memoiial Hospital occuned m 69 cases (32 per 
cent) Five j'^ear cures occurred m 52 cases (24 1 per cent), a diop of 
7 6 per cent The total number of cases in which the bladdei became 
“cancel -free” was 96 (44 6 per cent) 

The cancers in the cases were treated cystoscopically and b}' supra- 
pubic implantation 

The authors included all cases, no mattei how extensive the involve- 
ment, in which the bladdei was opened Radium was implanted in main 
extensne carcinomas “with the idea of controlling more cancers hot 
withstanding this effort, attempts to produce Eve year cures failed m 
about three fourths of all cases 

It is noteworthy tliat tumors of grade 4 have been controlled m on \ 

2 cases Barringer believed that with propei methods of irradiation 
LZma of grade 4 should not be tnore d.fficult to control than cc 

emoma of any other grade _ t /tt 

In most cases of fatal carcinoma death occurs nitliin tl 

The chief cause of death is unquestionably severe infection 
Td kldneyT Probably few patients actually die of carcinoma 

T P Le.om 3 onia of the Bladder, J Uro, 40 fX.. > 

^938 ^ . -Radium-Theram of BJadder Carannrn f.w V r 
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The Carcinoma Registi\ has emphasized that ^eslcal cancers are 
more otten multiple than single The} haie e^en seen fit to change the 
pathologic diagnosis trom papilloma to carcinoma on the clinical basis 
that carcinomas are multiple From the clinical standpoint, the fact that 
there are se^ eral tumors instead ot one indicates m a broader sense that 
multiplicit} ot tumors constitutes a malignant element as compared nith 
solitar\ tumors On the other hand trom Barringer’s records car- 
cinomas ot the bladder are iisualh single 

The implantation ot seeds into an intected tumor increases the 
se^erlt} of infection A. slough is alwais tormed, and this presents a 
tocus of increased infection This slough ma\ become incrusted with cal- 
careous deposits and the tormation ot stone results Asepsis and a 
certain amount ot antisepsis help to ob\ late this condition 

Yesicor agmal fistulas mar occur as the result of implantation ot 
radon or the depth ot the tumor or both Barringer has observed 3 cases 
111 which such fistulas were present 

Not onh the size of the tumor but the infection of the tumor and the 
condition ot the kidne}s should detennine whether suprapubic or crsto- 
scopic treatment is to be used Barringer stated that he leans more and 
more tow ard c\ stoscopic treatment It the tumor is ulcerated and 
infected and if one or both of the kidnet s are hi dronephrotic, the supra- 
pubic implantation ot a large amount of radon is a dangerous procedure 
from the standpoint ot the intection 

Incontinence —Gomez B stated that during parturition the pro- 
longed compression ot the lesical neck and the urethra between the bom 
planes ot the fetal head on the one hand and the os pubis on the other 
not intrequentli results m injuri to the sphincter ot the lesical neck 
which under certain conditions produces incontinence This mat 
develop gradualh during lears or it inai appear promptli alter a briet 
period of retention owing to inflammation ot the vesical neck and the 
urethra accompanied bv paralvs.s ot the bladder Such retention niav 
be total or partial Distention residual urine and cvstocele fonnatioii 
act progressive!} on the sphincter stretching its fibers until it fma IIv 
becomes insufficient In some cases msufficiencv iiiav resu t trom the 
simple wounding ot the sphincter without the presence ot other compli- 
cations In am case the incontinence tends to be progressive u.i il 
finallv the loss ot urine is constant whenever the patient a-siinics le 


upright position , , , . , 

Treatment is surgical Ot the mam procedures that have been tried 

the best IS that ot Afarion Y Uli the patient in the gv iiecologic poM ...n 
a Pezzer catheter is introduced into the urethra in -iieh a wav that it- 


2S Gomez B Carloe Incontinence d unne cKz h lonme mr re acK i e i 

‘Sphincter \c^ict 1 et ^on tnitcnunt T urol 46 o 
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"I- IlK. „«k. .I,e.e ,t se.ves as a landaa.k a, fc 

■«mm <,f su.laWe .et.achon of the vagmai wails and 

c la()M inmoM a ^Ia^s^ct‘,e incision is made in the vaginal mucosa, 
I" •! un long, passing 2 oi 3 niin behind the meatus The mucosa is 
Ui.ispcd uith a foiccps and its dissection continued bluntJ} vith a com- 
I>icss^ot gau/c 01 uith blunt-pointed sassois over an extent not less 
lii.in .•> cm until the cntiie legion of the neck is uncoveied In dissection 
ot (he x.igtnal Hap, the iaigest possible amount of musculai and fibious 
(issue should be left to insure gieatei solidity 

Jveconsti ucdon of the ^eslcaI neck and the uiethra is then begun, 
uonabsoi bablc sutuies of linen oi silk being used With a Jalaguier 
needle a U sutiiie is passed transveisely m fiont of the uiethra through 
the dce[)cst jiart of the miisculofibious tissues which he on each side 
ot the nndline ihis is follor\ed by two oi thiee moie sutures of the 
SiUnc kind, ])Iaced below the first in such a wa}'^ that when they aie tied 
the}’’ drau with them, undei the vesical neck and the uiethia, the lateral 
musculai and fibious tissues Emphasis is laid on the gieat care with 
which the first of these deep sutuies must he placed, since if it peiforates 
the vesical mucosa a vesicovaginal fistula is likely to result 

This done, the levatoi muscles on both sides are looked for and 
sutuied in a second plane, tiansversety, wath linen threads, as m an 
anterioi coJpoi rhai^h}' Last of all, the vaginal mucosa is sutured at 
right angles to the other sutures, \\ Inch it covei s , this may be done u itb 
hoisehan, agiaffes oi linen With a tampon of iodoform gaure in the 
vagina, the opeiation is finished This dressing is not retno\ecl until 
the fifth or sixth day, the patient being kept m complete immobility and 
in a state of constipation Sutures are removed after nine or ten da) s 
Dining all this time the cathetei remains m the uiethra, and care must 
be taken that it does not become clogged After its remoial on tbe 
twelfth day, the patient may not he able to inmate spontaneoush tor 
another week In such cases (and these are among the best) catheten/n- 
tion should be done noth a very small catheter Eight cases are rcpoi tc( 

Miller-^ stated that cystograms taken with the patient in the 

posterior and oblique view^s in the doisal, 

positions yield information valuable m the selection c 1 

piocedure foi repan of cystocele in individual cases i hci arc 
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coriecting injuiies to the. tngonahs muscle and/or proMding adequate 
fixation at the Ie\el ot the internal sphincter 

Da\ and Mai tin-" stated that in practicalh eterr case ot tesical 
dnerticulum there is eMdeiue ot increased intravesical pressure over a 
long period almost aluavs caused bv obstruction at the outlet ot the 
bladder 

Of then 69 patients 42 had contracture ot the vesical neck 25 
had benign hvpertrophv 1 had congenital valves in the posterior portion 
of the urethra and 1 had a filitorm stricture in the urethra 

In approximatelv 75 per cent ot cases tlie orifice is situated troin 1 
to 3 cm above the interureteral ridge either mesial or lateral to the 
ureteral meatus 

The sacs v arv trom pouches the size ot a hazelnut to giant div erticula 
with a capacitv ot 2 liteis or more Small diverticula are ot little 
importance if the obstructing lesion is overcome, otherwise thev grow 
although slow h 

In contradistinction to the site ot the orifice the direction ot the 
protrusion varies The sacs mav extend between the rectum and the 
bladder nearlv as far as the subpubic ligament and m addition w ell up on 
the superior surface ot the bladder 

The first and tundamental consideration is surgical reliet ot the 
obstruction Attei this has been accomplished the diverticulum will 
seldom increase in size It the sac is not large empties lairh w ell and 
IS not badlv intected diverticulectomv is tinnecessarv in mam instances 
On the other hand it the div erticuliim is ot the retention tv pe or is large 
excision is indicated prov ided that the patient is a lair surgical risk 
In manv cases an operation in three stages is advisable that is 
prehminaiv evstostomv drainage should be pertonned with or without 
drainage of the diverticulum itselt bv means ot an acces^orv Pezzer 
catheter introduced through the wall ot the diverticulum In due course 
this should be follow ed bv div erticulcctoim and finallv bv surgical attack 
on the obstruction 

Dav and Martin studied 69ca<=es of vesical dncrticulosis in tweiitv- 
five vears In 51 operation was perfonned lor leliet ol obstruction at 
the vesical neck and in 32 diverticulectomv was periornicd, Ot the 
latter prostatectomv was done in 1/ rescctinif ot the vL''ical ntek lu 1-+ 
and electrodestruction ot congenital valves in 10 There were o deaths 
and in 3 other cases the results were poor In I ot tliC'C ca'Cs the 
ureter opened into the diverticulum and m another case tour diieriicuh 
were excised leaving a small contracted bladder 

30 Du R V and Martin H W \ c ical Dn.-t.ceUii I \ M \ 112 
S09-513 (Peb 11) 1939 
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l{illiatcta';h — Caiuj)l)cll slated that vesical bilhaiziasis is not com- 
mon III the I nited States Init is found chiefly in the Mediterranean 
countnes and is endemic in Eg\pt, Gieece, Syria, Uganda, Turkey and 
^onth \fiKa Ihc antihelminthic hospitals of Egypt alone treat the 
mndition m o\ci a cjuaiter of a inillion cases a year In the United 
States ahmit 30 cases hace been repoited 

1 hiee tiemalodes of the genus Schistosomum which infest the human 
l>od\ aic fust Schistosomum niaiisoni, second, Schistosomum japoni- 
cum and last Schistosomum haematobium, which is of chief interest to 
the uiologLst because the outstanding lesions caused by its presence are 
m the mmar\ tiact These parasites are found especially in Africa, 
India Mesopotamia lAIadagascai . Greece and Japan Their ova, unlue 
those of both the pieviously mentioned species, have terminal spines an 
ma\ be found both in the urine and m pathologic tissues 

Although the urinary tract, especially the bladder, is the mos com 
,„on s.te of the les.ons Sch.stosomum haematobium may also afiect t 
epididymis, prostate gland, seminal vesicles corpora cavernosa, corpus 

spongiosum iirethia and female genitalia , a hilharzial 

The parts of the bladder most commonly involved by bi bars 

lesions afe the tngon. the ureteial orifices and f ca» 

summit of the bladder is usually the last site to e ' I 5 ,(„,s 

of adtanced involvement may be the place wbeie cha.actenst.c 

“■'-rtoe may be few symptoms of the disease. 

ceicariae, headache, malaise, fever and „„ ^y„,p,oi..^ 

pruritus and erythema at the ", ,fter moculat.oi. 

may occur from three oi foul u Ji is 

Hematuria, the most constant deep-seated lesions are 

usually terminal, and it may no irritability of the vesical ncil- 

present If seconda.y infection ’^ P”* ; pA, dulls and feicr 

will be present, and often there associated iMlb 

A lather maiked anemia wi , poaytosis and eosmophiiia 

the picture There may '""j Aere the disease is common is 

Diagnosis m sections of the „ „„„s„al the thaCiiosi' 

^ vesica, B.,h.ra,as,s 

605 (Nov ) 1938 
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pre\iousl\ described Roentgen examination mar show a dense homo- 
geneous cloudlike shadow limited to resical contour or to one or another 
part of the ureter and to the general thickening ot the walls ot the 
affected part on account ot the presence ot calcified eggs irregularh 
deposited but not in sufficient numbers or concentration to throw a 
dense calcareous shadow of the organ Definite calcified demarcations 
are pathognomonic but cloudr shadows are onh highh suggestne as 
chronic cr stitis from other causey mar produce them 

Emetine hr drochloride paparenne, emetine periodide antimonv 
sodium thioglr colate antimonr thioglrcollamide and carbon tetrachloride 
hare all been used successtullr Christopherson found that the use ot 
antimonr and potassium tartrate killed the parasite and destrored the 
riahihtr ot the ora At that tune he recommended the use ot doses ot 
2yl grams (014 Gin) each until 20 to 30 grams (13 to 2 Gin) 
had been used Later a nerr compound called tuadin rras tound to 
cure hilliarzia disease in the majoritr ot cases Campbell stated that 
Khalil and Betache recommended intramuscular or intrar enous adminis- 
tration of 1 5 cc on the first dar 3 5 cc on the second 5 cc on the 
third and 5 cc er err other dar until a total ot ten injections or approxi- 
inatelr 40 cc had been gir en Basing their conclusions on 1 474 cases 
these mrestigators tound the reactions to be practicallr negligible and 
onh 4 per cent ot the patients rrere not cured after completion ot the 
course of treatment In this group ot 4 per cent an additional course ot 
three injections rras found to be sufficient 

Campbell reported a case ot this condition m a 21 rear old patient 
rrho rras treated rrith tuadin 


(To Be Cotuludcd i 



News and Comment 


Biological Photographic Association — The ninth annual coinention of tlie 
Biological Photographic Association will be held September 14 to 16 at the 
Mellon Institute for Industrial Research, Pittsburgh The program will Ic of 
interest to scientific photograpliers, scientists who use photograph}' as an aid in 
then woik, teachers in the biologic fields, technical experts and serious aniateiirs 
It will include discussions of motion picture and still photography, olioto 
micrography, color and monochrome films and processing, all in the field of 
scientific illustrating Up-to-date equipment will be shown in the technical exhibit 
and the print salon will display the work of many of the leading biologic pho- 
tographers m the United States and abroad 

The Biological PJiotogi apliic Association Joiimal is published quartcrlv and 
constitutes a aolume of about 250 pages, which is furnished free to members 
Membership prnileges include an authoritatne question and answer sere ice and 
the right to borrow loan albums and exhibits of scientific prints for stud\ and 
display 

Further information about the association and the convention mav be obtained 
by writing the secretary of the Biological Photographic Association, LnieerMte 
Office, Elizabeth Steel Magee Hospital, Pittsburgh 
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DIAGNOSIS OF RUPTURED ABDOMINAL 
AORTIC ANEURYS-M 

REPORT OF A. CASE 

BEMAMIX LIPSHLTZ MD 

AND 

RICHARD J CHODOFF, MD 

PHILADELPHIA 

Rupture of an aneurAsm of the abdominal aorta is ot intrequent 
occurrence The correct diagnosis ot this accident has rareh been 
made This stud\ is based on a sur\e\ of the literature and a person- 
alh encountered case Kampmeier * m 1936 reported 73 cases and 
re\ie\\ed the literature on the subject He found 313 cases reported 
up to the time of his publication Since his reAueu, there haAe been 
reported 41 additional cases The total number of cases in the literature 
IS 427 We wish to add 2 cases 1 of which is reported in detail The 
autopsA records of the Mount Sinai Hospital since 1930 haAe rcAealed 
1 case of rupture of an aneurAsm of the abdominal aorta The second 
case in the hospital records, described in this paper, makes a total 
number of 429 reported cases 

Cases of abdominal aneurAsm fall into tAAO major groups those in 
aaIucIi the aneurjsm is obsened before rupture and those in aaIiicIi there 
are sAinptoms attributable to rupture of the sac The Aiolcnt abdominal 
SAiuptoms caused bj a ruptured aneurjsm make it necessarA to consider 
this lesion as one of the possible causes of an acute abdominal catas- 
trophe The SAmptoms of rupture are often bizarre and the diagnosis 
difficult It IS our belief, hoAACAer, that careful consideration of the 
clinical findings and proper selection of laboratorA and roentgen studies 
maA often lead to the correct diagnosis 

REPORT OF C ASE 

H E C , an obese white man aged 62 was first seen at 7 30 p m on lunc 3 
1938 comphimng of excruciating pain of 'udden onset in the lelt 'idc oi tl c 
abdomen and the leit groin M the on^et of the pain he had gone into protojtici 
SMicope and had a profuse in\oluntar\ boA\el moAement 

From the Mount Sinai Hospital 

1 Kainpineier K H AneurAsm ot \bdominal Aor a Stud\ oi Sevtni' 
Three Cane Am T M Sc 192 07-100 1036 
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I.,. ‘ li“ past I'vo years, asaally relieved by sod, am 

,' ^ ‘ ' P'Stiiiial litima on Hie left side bad been repaired twice (4) a 

In l,"T "" ‘"P for Praslalic enlar^eient 

a ,1 1 ) l„,.t„e„s,„,, ,„d been prese,,, for a imniber of years, the systohe blood 

I'UsMiic ,n\cr,iip»iq- U>0 wm o{ meiciiix 

On the monwjq of Jane 3 the patient conipiained of a dull pain in the left 
nivin, ^^hlch persisted tip to the onset of the sudden, agonizing pam 

When the patient uas first seen, lie w^as in extreme shock, pulseless, cold and 
c .iiiiim The respirations weie rapid and shallow, and the blood pressure was 
iinohl.unnbie ihc abdomen uas soft and not distended He complained of seiere 
pill! when tile left lower abdominal quadrant was palpated A vaguely defined 
fistd, nonpulsatilc mass could be felt in this region There was no tenderness o\cr 
the inguinal scar Jso tendciness or rigidity was noted in either costovertebral 
•mule Peiistalsis could be heard over the abdomen No bruit was present 
The patient uas taken to the hospital immediately He vomited several times 
cn route On arrival, treatment for the shock was at once instituted, external 
heat, flic Trendelenburg position, stimulants, morphine and intravenous dextrose 
s.dnic solution being used The tentative diagnoses considered were rupture of a 
peptic ulcer, ureteral stone and mesenteric vascular occlusion An acute vascular 
ciisis, especially mesenteric vascular occlusion, was considered the most probable 
diagnosis A blood count at tins time showed hemoglobin, S6 per cent, red 
cell count, 4,240,000 per cubic millimeter, white cell count, 24,400 per cubic 
millimeter, and polymorphonuclear cells, 78 per cent 

Within two hours the patient had responded to treatment The skin uas dn, 
the pulse was stronger and the blood pressure was 64 systohe and 38 diastolic A 
fiat plate of the abdomen was taken, and a fluoroscopic examination of tlie dia- 
phragmatic areas was carried out with the patient in the semiupnght position Tiic 
leport of the roentgenologist follows “There is no evidence of any gaseous dis- 
tention of the large or the small bowel Neither kidney can be distinctly Msuahzcc 
There is evidence of a faint lentform shadow on the right side, but on the le t 
side theie is a suggestion of a mass m the renal region The right psoas ratiscc 
can be faintly outlined The left cannot be delineated There is no roentgen evidence 
of stone m the kidney Fluoroscopic examination reveals the diaphragm to jc 
normally mobile There is no evidence of gas under the diaphragm 

On his return from the x-ray room the patient was given an enema, w uci 

returned a few small fecal particles but no flatus m 

The obliteration of the line representing the left psoas muscle ' 
ba d„a .0 a larga congested and infarc.ed area ol bowel T ie - ” '‘J*" 

white cell count was also m favor of the diagnosis ^ 

In view of the patient’s extremely critical condition, conservative 

xSlowing morning (Jane d), Ins “"f >'»" '”^ 0 '^ 

The pulse was still weak and rapi , t ie empe ‘ ekctrocardio.nr 

blood pressure was 50 normal hmits The M) 

taken at th.s ..me 2S 5 mdllcrfy 

content oi the blood was IM mg, The Wassrrnnnn 

content 595 mg per m patient was placed m an ovipcn Hoi 

parcnlera", administered 


sion 
was given 




The 
r! 

V 'I f 
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p ni he ^Olded urine for the first time since admission One ounce (30 cc ) 
of cloud^ urine was passed, containing a cloud of albumin man\ white blood cells 
and an occasional red blood cell but no sugar or acetone The pocsibihu oi 
acute pancreatitis was thought oi, and the urine was examined for diastase This 
substance was obser^ed in dilutions up to 1 50 It was thought that the marked 
oligiirn was probabh due to the continued low blood pressure which resulted m 
insufficient renal filtration pressure During this da\ the patient began to show 
occasional periods ot lrratlonaht^ The abdominal findings continued unchanged 
although some distention was beginning to appear The mass m the left lower 
quadrant persisted An enema gnen in the aiternoon returned no feces or flatus 
A blood count taken dm mg the daj showed hemoglobin 76 per cent, red cell 
count, 3,810,000 per cubic millimeter, white cell count, 27,300 per cubic millimeter 
and pohanorphonuclear cells 80 per cent (30 per cent Aoung torms) 

At 9 30 a m on the following da} (June 3) the patient was catheterized and 
the bladder was found empta The aalue for urea nitrogen aaas 37 4 mg The 
abdomen shoaaed increased distention but peristalsis aaas still audible A banum 
sulfate enema showed no abnormalities in the colon \n Abbott tube aaas intro- 
duced nasalla, and a large amount of foul-smelling greenish black fluid aaas 
ea acuated 

In aieaa of the progressiaela doaanhill course and the increasing clinical signs 
of intestinal obstruction exploratora laparotoma aaas decided on Our tentatiae 
preoperatiae diagnosis aaas mesenteric aascular occlusion 

Operation — With the region under local anesthesia a lelt loaaer rectus incision 
aaas made and the abdomen aaas explored The descending colon and the sigmoid 
aaere not distended but aaere pushed foraaard ba an enormous hematoma occupamg 
the retroperitoneal area Just aboae the bifurcation of the abdominal aorta a 
firm, pulsatile mass the size of an orange could be felt The diagnosis ol 
meurasm of the abdominal aorta aaith rupture and retroperitoneal hemorrhage 
aaas obaious, and the abdomen aaas closed aaithout lurther exploration 

The patient stood the operation aaell On lus return irom the operating room 
Ins pulse aaas 104 and his blood pressure aaas 95 sastolic and 60 diastolic Later 
m the eaening he aaas giaen a sloaa transfusion of 400 cc ot citrated blood -^t 
10 45 p m his blood pressure aaas 110 sastolic and 85 diastolic He aaa= 
catheterized at this time, and 1 ounce (30 cc ) of urine aaas obtained At 3 a m on 
June 6 he complained of sudden sharp abdominal pain, the pulse became rapid 
and feeble, and the blood pressure dropped It aaas apparent that further hem- 
orrhage aaas taking place from the ruptured aneurasm, and therapa was confined 
to complete morphinization •kt 3 25 p m the patient died 

4utops\ ( 4bdomcn) —\\ hen the abdomen aaas opened the most stribng feature 
aaas the bulging anteriorla of the retroperitoneal tissues The bulging extended 
upward to aaithin a feaa centimeters of the diaphragm and lateralla to about the 
midaxillara line It aaas more prominent on the left side than on the right The 
peritoneum oaer the bulging area aaas bluish and tense On incision the bulging aaas 
seen to be due to an extreme infiltration of freshla clotted blood into the retro- 
peritoneal tissues The hemorrhagic process extended into and inaolaed part ot 
the mesentcra of the small intestine A great deal ol clotted blood aaas ob eraed 
around the loaaer pole of the Iclt kidnca and the kit ureter There aaas no iree 
blood m the peritoneal caaita The hemorrhage aaas seen to l^e due to lie rccc^* 
rupture of an aneurasm ol the loaaer portion ol the abdominal aorta Tic 
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.UKiir \ '.111 was lotatcd about 1 S cm abo\c tlie bifurcation of the aorta It imohed 
|iriMiuiI\ tlic posterior waif of the aorta and projected posteriorly to the left 
Miic h incasiircd 6 cm m diameter and was filled wnth fresh blood clot, wdiich 
was t isil\ separable from its wall About 2 cm below' the upper boundarv of 
tliL ancur%sin a partial!} detached atheromatous plaque was seen This area 
commimicatcd directly through the wall of the aneurysm to the densely infiltrated 
ritropcntoneal tissues The wall of the sac was of about the same thickness as 
the uiiiinohed aortic wall, a^eraglng about 3 mm Both the sac and the aortic 



Fig l-Retiopentoneal tissues remo^ed en nnsse showing retropi 
emorrhagic infiltration 

all showed a n,odera.e amoon. of a.l.ero„.a.oas chaage, tat n. - 

resent eveept at the point of rupture 

Mwoscci,. Otoro.t»»r-Thepancre,s sho»ta/^^> , 

lowed arteriolosderosis, The -pleen ■Iwt'l 

“TdZnltte There was elond. sw., . mg of 




LIPSHhTZ-CHODOFF—RlPTLRED 40RTIC A\EbRYSM 175 


DIA.GXOSIS 

]\Iost ruptured abdommal aortic aneurjsms, as in our case, are 
diagnosed either at the operating table or at autopsj This lesion has 
been mistaken for manj diseases causing acute abdommal stTnptoms 
Stud} of the case reports m the literature show s that ruptured abdommal 



Fig 2 — ^orta openid showins the antun'^mal cac. 


aortic aneur^ sni has been \ ariousK diagnosed as ruptured peptic ulcer 
ureteral calculus, \ oh ulus of the pehic colon acute pancreatitis, mcscn- 
tciic ^ ascular occlusion acute intestinal obstruction pcrinephritic 
abscess and psoas abscess 

Riirtimd Ptphe lhi>—\ bistort oi tn-tric complaims is otten 
lound in cases of abdoiuiiial aiKUi\sin partaularh u tie aneures'n i~ 
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m the le^non of the ccliac a\is OsJei - menboned the fact that gastric 
''Miiptonis ni.n be caily and deceptive Pressure on nerve plexuses 
in.n cause a boi ing type of pain and spasm similai to those caused by 
a pencti.itnig uitci I he initial collapse of ruptured ulcer may simulate 
the shock of iiipluicd aneuiysm Raiely, as in the case leported by 
-Mcl-can and Piddcs,'’ the lupture may be intiaperitoneal, with all the 
‘■U'lis of sudden acute peiitonitis Often it is difficult or impossible to 
p.dpate the aneuiysm because of vaiiations in its location and size and 



because of the fact that expansile pulsation lu^ I ^ 

absent Such pulsation is usual y not 

,s fiequently pa.tially obliterated by a thick, lanim ^ ^ 

■ W The Principles and Practice of 

of Aortatnii f'rom Rnpmrc of an Ahdonnna. Anensn.. 

809, 1929 
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L/rctcial Calculus — The radiation of pain in cases of ruptured 
aneurism mar be similar to that of ureteral colic Since the rupture 
IS nearh ah\a}s retropei itoneal, irritation of the spinal nerres and 
s}mpathetic plexuses b} the retroperitoneal hemorrhagic infiltration 
mar produce pain of variable distribution In a case reported br 
Willis'* the typical srmptoms of ureteral calculus rrere present At 
operation a retrorenal hematoma rras found, and autops} disclosed a 
ruptured saccular aneurr sm of the abdominal aorta The clinical picture 
of ser ere shock and hemorrhage should, horr er er, eliminate the diagnosis 
of ureteral colic m most cases 

Volvulus of the Pek ic Colon — Intermittent bleeding from a small 
rupture ma} simulate the cohek)'- pain of rolrmlus In addition, the 
retroperitoneal hemorrhage ma}"^ produce an abdominal mass Cun\ ■’ 
reported a case in which, because of colick} pain, an abdominal mass 
and blood} diarrhea, a diagnosis of tohoilus -was made At operation 
a ruptured aneur\ sm and a retroperitoneal hematoma w ere found 
Cun) stated that preoperatn el} an area of ecch}Tnosis was seen m the 
flank He expressed tlie opinion that not enough significance was 
attached to this obser\ation and emphasized that the sign ma} ha\e 
diagnostic importance 

Acute Panoeatitis — Retroperitoneal hemoirhage from a ruptured 
aneuiwsm may produce all the sMiiptoms of acute pancreatitis, especial!} 
if the aneur}sm or sanguineous infiltration is m the region of the pan- 
creas In our case, presumabh because of irritation of the pancreas 
hr the extraaasated blood the diastase content of the urine was 
increased This is the first time this obseraation has been recorded 
Baz} and Cahet® reported a case in which laparotonn was pertormed 
after a diagnosis of ruptured ulcer liad been made A. hemorrhagic 
infiltration of the pancreas was discorered and, in addition, an oroid 
nonpulsatile mass dorsal to the pancreas was present The latter was 
thought to be a pancreatic c\st Autopsi rerealed a saccular aneurr sm 
of the aorta w ith rupture directh into the substance of the pancreas 

Maentcnc J'asculai Occlusion —The sudden onset of acute abdom- 
inal pain, collapse and roiniting and the presence of a higli leukoerte 
count ina\ lead to the diagnosis of mesenteric rascular occlusion This 


4 Willis P W Ruptured Aneurr 'ui ot Mxloniiml \ortT uitli Lcit Re ro- 
rcml Hermtoma Srmptoms Suggcstirc oi a Riclit Lrctcral Calculus S Clm 
Xorth America 10 1231 1234 1930 

3 Cum T Rupture dun anerrrsme dc Mortc atx'ominalc s,rrulaT ui 

roKiilus du colon pelran Lron clur 34 'S l^r7 

6 Bazr L and Cahet T Smdromc ala’cmmal aicu par ap-plc' e p-ii 
creatique (pancreatife aigaie litmorracaquc) coincidant arec ui ancrrr«irc iIl 1 ar it 
aLdominale Mem \cad dc cliir 61 1336-1340 lO 
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nifUtitcd of tile same age group as most of those with 

n j untd anting sm and patients with either condition usually show 
cv deuce of .irteiiosclciosis and hypertension Artenoscleiosis is con- 
Mdeiod In main obseneis to be the majoi etiologic factor in abdominal 
.niemcsu). as contiastcd with thoiacic aneurj'sm, of which syphilis is 
(1C usual cause ■ 1 he mti asaccular tin ombus m aneurysm may obstruct 

(be nnricc of the supcnoi oi the iiifeiioi mesenteric aitery and produce 
(lie complete s\iidiome of mesenteric vascular occlusion In a case 


lepoitcd b} Gilmoui and McDonald^ this picture was pioduced by 
occlusion of (he supeiioi mesenteric aiteiy in the sac of an abdominal 
aoitic ancuicsm 


Acute lutesfiiio/ ObUi ucfioii — Paialysis of the bowel in cases of 
luptured aneui csm ma} occiu as a result of the retroperitoneal hemoi- 
ihage, pai ticulaih' if the leakage is slow and the patient survives fora 
few dajs A'^omiting and constipation may be present, as they were m 
oui case In a case i epoi ted by Jafte ® a diagnosis of acute intestinal 
obstiuction ivas made because of romiting, constipation and signs of 
peiitoneal iiritation Autops} levealed the usual retroperitoneal hema- 
toma of luptured aneuijsm 

Penneplnific Abscess — Accumulation of blood m the loin fioin a 
luptuied aneuiysm ma}^ present the picture of a perinephritic abscess 
Rusche and Bacon leported a case m which there were pain m the 
lorn, a tender mass m this area, obliteration of the line representing the 
psoas muscle on roentgen examination, nausea and distention A limi- 
bar incision disclosed a huge hematoma, and autopsy revealed a ruptured 
sacculai aoitic aneurysm A leport by Peel “ piesented a similar case, 
in which, m addition to the othei sjonptoins mentioned, the ttpica 
syndiome of uiemia was piesent 

Fsoas Abscess— A retroperitoneal hemoirhage may burrow along 
the psoas muscle and piesent in Scarpa s triangle, simulating a pso 


7 Neely, J M Ruptured Abdominal Aorta Clinico-Patiiolofficai ^ 

SI; 

^TgZI. j. an. McDonn.., S In A-.- of Ao* 

Thrombosis of Superior Mesenteric Artery Associated 
T tino- Brit M J 2 587-589, 1932 , 

9 J.B. H Rupture of Abclom,nal Aneuorn. S.»,utannp Acute Inn 

Obstruction, Bnt M J 1 HA 192= Ruptured Abdom».il Aornc Am"' " 

10 Rusche, C F, and Bacon, S K ^upWr^Y j Vrol 7 F" 

Smulalmg Pennephrmc Abscess, »,.l. Report of = C,sc, 

® J H Rupture of Ancurjsn, of Abdom.nal \or«. I-tnc . < =12 1'' - 
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abscess Eckert and Baker reported a case jn nhich tlie diagnosis 
of psoas abscess was made because of abdominal, lumbar and femoral 
pain, nausea, romiting and a pulsatile mass in the femoral region 
Lumbar incision rerealed a massne hematoma trom a ruptured 
aneur^sm of the abdominal aorta 


COMMEXT 

Although we are concerned in this report with a studc ot ruptured 
abdominal aneurcsm it is interesting in order to illustrate the difficulti 
of the diagnosis, to note a few of the conditions w ith w Inch unruptured 
aneurcsm of the abdominal aorta has been contused This condition 
has been variousl} diagnosed as tumor of the small boweL^ tumor of 
the spinal cord,^'* spinal arthntis, tumor of the li\er, carcinoma of the 
stomach pancreatic cist malignant tumor ot the retroperitoneal nodes, 
renal tumor ^ and, in fact, almost ei eri intra-abdommal and retro- 
peritoneal s)ndrome known 

A clinical anal) sis of the cases reported in the literature and of our 
personal case has led us to the opinion that certain features of this 
condition are suffiaentli distinctne to bring the condition to mind as 
a possibilit} in the diagnosis of obscure acute abdominal s}ndromes 
Two general features are important (a) the fact that ruptured aortic 
aneur^ sm is an acute ^ ascular disease and presents features that charac- 
teri 2 e i ascular crises in general and (b) the fact that the retroperitoneal 
hemorrhage usuall} present causes certain signs and SMiiptoms that 
differentiate it from intraperitoneal disease 

The pain of all r ascular crises is sudden and Molent The great 
majoritr of ruptured aneurisms eiidence themselves first with sudden, 
agonizing pain, usualh abdominal but occasional!} lumbar as well 
A.ccompan} mg the pain is shock, usualh seiere and persistent Tlie 
clinical signs of intraperitoneal disease are slight or absent, the lack ot 
tenderness or rigidih being in great contrast to the seaerit} ot the 
abdominal samptoms -k localized, fixed mass is otten present If tins 
show s expansile pulsation and a bruit, the diagnosis is oba lous Untor- 
tunatela in mana cases neither of these signs is present Nausea 
a onnting and distention due to irritation of the retroperitoneal nerae 
plexuses are common but not marked Intestinal peristahis maa be 
but little affected 


12 Eckert G A. and Baker R E Rupture ot \neur\ m oi \Mouiiii.iI 

Aorta from Surgical \ lew point Report of Two Ca^c' L S \a\ M Bull 29 

667-671 1931 

13 Petridii: P Sur cinq cas daneanMiie rompu dc 1 aortc dont quatri ck 

I aorte abdominale et un de 1 aortc thoracique T EgiptiaiiM \ 13 in^n 

14 Weingrow S M and Brax W A Ancurx ni cl \lKloirinal \orn 

Ca«c Report Am T Roentgenol 36 I‘>4 l*5f' I'^’d 
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'Ihc kukocuc Lonnl ,s usually Ivgh, a common findme m case, nf 
hcn,onlM,e 'ih. obscvatmn has been ' 
oh^vt^a. and uas a fcntme of om case ^ ' 

i joenliren studies aie most significant Peifoiation of a holloa 
HUS t.iti jc luicd out in the majoiity of cases by the absence of fiee 
g.is undei ihc diaphiagm A fiat plate of the abdomen often shoas 
obiiteiafion of the hue lepiesenting the psoas muscle'^ Tins ofaseiva- 
tioii diiccfs attention tow aid the i eti opei itoneaj aiea Volvulus and 
obstiu. lion of the iaige bow^el can be immediately dismissed if the colon 

15 1 ocntgcnogiaplucally noimal aftei a barium sulfate enema The 
most impoitaiit loentgeii study m cases of suspected aneuiysw is that 
which gi\cs a lateial view of the lowei thoiacic and the lumbai leite- 
biac Eiosion of the vertebial bodies with pieserration of the inter- 
\citebiai disks m the piesence of suggestive symptoms is almost 
pathognomonic of anemysm 

The finding of a modeiately ina eased diastase content of the uiine, 
as fai as we iiave been able to deteimme, has not been pievioiisl} 
lecoided Since the pancieas is entiieJy letiopeiitoneal and the hemoi- 
ihage piesent in luptuied anemysm is similarly letioperitoneal, pan- 
el eatic initation, as evidenced by met eased diastase in the mine, should 
be helpful in tlie diagnosis of this lesion 

Tieatment — The treatment of abdominal anemysm has given most 
disappointing results Foi many years attempts Jiave been made to 
attack tins lesion by ligation, both proximal and distal, by proMtnal 
compiession with aluminum and fascial bands, by the Moore-Corradi 
method of wning and electrolysis and by the introduction of Colts 
cages Reid lepoited 4 cases of abdominal aoitic anemysm in winch 
ligation with tapes and metallic bands was done All the patients died, 

3 fiom secondaiy hemoiihage caused by cutting thiough of the aorta 
by the band The same author repoited 8 cases of abdominal ancunsin 
wned by the Mooie-Coiiadi method, AVith no cuies Colt mtrodiiccf 
a wiie cage into the aneurysm thiough a specially designed sti ct m 
2 cases, both the patients died Poivei had moie success uiti ii 

iFlSTl W, and Goldbloom, A A Three Rare Intn-Abdomiml Cnst- 
S Chn North America 14 389-405, 1934 Rusche and Bacon 

16 Brailsford, J F Aneurysm of Abdominal Aorta ^ „ 

Radiograph of Spine, Bnt J Surg 14 369-371 19 6 Wcin^u and Bn. 

17 Reid, M R Aneur> sms in the Johns Hopkms Hosg 

in the Surgical Service from the Opening of the Hospital J 

Surg 12 1-74 (Jan.pt 1) 1926 jj, 

18 Colt, G H Aneurysm of Abdominal Aorta, Bnt J 

1925 

19 Power, D’A The 

Colt's Apparatus, Bnt J Surg 9 27-u6. ]9_I 
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method, liaAing 4 sunnals in 11 cases Brooks treated an aneur\sm 
successfully b’l proximal ligation, using a broad fascial strip Tuo 
other successful ligations ha\e been recoided,=“ 1 b} IMatas and 1 b\ 
\'aughan 

This brief renew ot the results of surgical treatment of unruptured 
aneur-\sm of the abdominal aorta indicates that once this lesion has 
ruptured the condition becomes practical!} hopeless In onl) 1 case 
renewed b\ us has direct attack been made on a ruptured aneurism 
This w as a case reported bi Petridis , death of the patient follow ed 
immediateh It is within the realm of possibihti that absolute rest 
niai suffice to seal the perforation in the aneun smal sac and mai result 
m recoien A. case leported b} Leriche in which a ruptured 
aneun sm was found to hare sealed itselt oft b\ the formation of a 
second, false aneurrsm which did not rupture until operatne interren- 
tion was attempted illustrates the rationale of judicious neglect Cer- 
tainh the results of nonoperatne treatment can be no worse than those 
of operation 

COXCLLSIOXS 

1 Ruptured abdominal aortic aneurism should be considered in 
the diagnosis of am puzzling acute abdominal crisis 

2 The distmctne features are those ot rascular crisis, shock and 
retroperitoneal hemorrhage 

3 Obliteration of the line representing the psoas muscle and erosion 
of the rertebral bodies with preserration of the interr ertebral disks are 
important roentgen obserrations 

4 A his:h leukocrte count is constant 

5 The diastase content of the urine mar be moderatelr derated 

6 The treatment adr ised is nonoperatir e 

20 Brooks B Ligation of the Aortn A Clinical and Experimental Stiidr 

J \ \ S7 722-725 (Sept 4) 1926 

21 Leriche R Operations pour rupture d ane\ ricmc de 1 aorte arec formation 
d hematome enkrste a erolution lente (deux obserr ation*:). Bull et mem Soc 
nat de chir 60 S/6-S7S 1934 



iiUUMATIC FAT EMBOLISM 

KJJ’OKT or TWO CASES WITH RECOVERy 


JAMES C WHITAKER, MD 

VEW iORK 


t embolism is a definHe. ueJI established disease entity which is 
nci ici new noi mfi equent » Over seventy-five years ago the condition 
nns icpoiicd in man, its chmcal aspects were noted, its physiologic 
a tcialions desciibed and the postmortem obsen^ations recoided Man} 
articles ha\c appealed m tlie literature since that time covering the 
lai jotis aspects of the condition From them one is able to draw a tairly 
definite and accurate picture of what happens m a person in whom tins 
complication develops The teim complication is used because in neaily 
all cases it is a complication of some other condition in the body, the 
exception to this being fat embolism due to intramuscular injections of 
medicated oils that inadvertently enter the blood stream The con- 
ditions to which It is a complication are diveisified and include osteo- 
myelitis, nephiitis, bums, orthopedic operations, operations on and 
mjuiies to fatty tissues, fractiiies, contusions and degeneiative processes 
in the body Interest heie is m traumatic fat embolism, especialh that 
due to a fractal e 

That the mtioduction of liquid fat into the blood stream follows 
injuries to the skeletal system with sin prising frequenc} has been defi- 
nitely pioved at autopsy Not all fat embohsius, however, arc of such 
seveiit)'’ as to cause death oi even to produce clinical symptoms Many 
persons who live have feiv or no symptoms, and many others who ha\c 
symptoms lecover without the exact nature of the condition being 
diagnosed 


Read before the Hailem Surgical Society, Oct 19, 1938 

From the Surgical Service of the Harlem Hospital, Dr Louis f ne ' 


Director 

2 (a) Gauss, H The Pathology of Fat Embolism. Arch Suig 9 aJi ( 
pt 1) 1924 (b) Studies m Cerebral Fat Embolism ' 0 ) 

Pathology of Delirium ami Coma. Arch Int JIccI 
gLkIoS, H H Fat Emhohsm. Yale J Biol C AW S W ' 

1935 (if) McCaster J C Fat Erabohsn. A Care Rep 

luyolveniJt, MAacousm M J 36 734, 1937 M " 

1931 
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There has been dispute as to the origin of the tat, it being claimed 
b) some that there is not enough fat in any long bone of the bod\ to 
cause death eren it all of it should enter the circulation ^Vhether the 
injured bone is the sole source of the fat or hether there is some addi- 
tional alteration in the normal lipoid content of the blood, the chief 
source of the fat is the injured bone In that area the fat globules are 
liberated and are either draun or torced b\ compression into the torn 
hatersian reins A small amount maj reach the circulation b} war of 
the lymphatics The fat passes to the right side of the heart and from 
there enters the pulmonarr circulation, where it becomes lodged in the 
finer arterioles and capillaries If the amount of fat is too great it mar 
act much the same as an air embolus on the heart and cause death before 
It reaches the lung 

As the pressure in the pulmonarj circulation rises, mam ot these tat 
globules are forced on through the capillaries of the lungs and are 
carried to the left side of the heart Iroin rr hence the} maj go to any 
part of the bod} but chiefl} to the brain and kidiie}s 

To understand the sjmptoms produced b} fat embolism, it is neces- 
sar} first to understand the pathologic process The entire clinical pic- 
ture is the sum total ot the effects of numerous small, transient emboli 
lodged in capillaries, each of which has practical!} the same unit pattern 
the srmptoms produced being dependent on the number location and 
duration ot the emboli This unit pattern consists essentialK of a small 
lessel obstructed bt a tat globule and surrounded b\ extrarasated blood 
causing focal anemia, edema or necrosis Later rarious white blood 
cells and phagoc^tes appear in the area to help in repair 

Short!} after the fat enters the srstemic circulation it begins to be 
excreted bt the kidne\ s and can be detected m the urine This process 
of elimination is aided b\ the absorptne and phagoci tic actions of \anous 
Iner cells and br phagoc^tes and giant cells winch imade the damaged 
areas Enz}mes in the blood stream aid the process b\ saponification 
ot the fat 

Although fat globules reach practicalh all parts of the bod\, s\mp- 
toms are usualh referable to the lungs and brain Consequent]!, there 
are two tipes of fat embolism clinicalb the puliiioiiar! and the cerebral 
depending on the preponderance of one group ot srmptoiii'; o\er the 
other How er er no sharp line can be draw n betw ecu the tw o as there 
are some pulmonar\ and some cerebral sMiiptoiiis in each case 

SMuptoms de\elop within a tew hours to a lew dais Then is 
alwais a free mtenal a kind ot incubation period winch is an aid ni 
making a difterential diagnosis With tlie pulmonan tipe ot cmbolimi 
respirator! and cardiac embarrassment arc eiident There arc jh-jinea 
cough oanosis restlessness and a leclmg ot constriction in the chest 
Vir^iunger mae dm clop The puKe is rapid and mai be irngular 
The temperature niai be normal but in the great maionti oi cases t s 
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(■li'\<Uc(i 'J he sputum becomes fiothy and may be blood streaked 
St.imed \\ilh scailel led oi sudan III, it may show fat globules Rales 
aie heaui scalleied ovei the pulmonaiy fields as a result of mild or 
sc \ Lie jnilmonai} edema The right side of the heart is put under 
cousidei.ihlc stiam and is usually dilated Blood pressure is most tre- 
(jueiith low 

W ith the ccicbial type, diowsiness, disorientation, stupor and coma 
ap[)e.u, m addition to some respiratory symptoms Hallucinations oi 
deliimm ma} be evident Theie aie no peisistent localizing neurologic 
s_\ miitoms, but transient muscle spasm, tremors, convulsions and paral- 
^ scs ma'\ occiii All aie indicative of widespread cerebral imohemei 
and 11 1 Ration Incontinence of feces and urine often develops In most 
cases of the cerebial type and m some of the pulmonaiy type of embolism 
petechial hemorihages of the skin and conjunctivas develop This is a 


sign of gieat diagnostic impoitance 

As previously stated, nearly all persons with fat 
KiUiout a diagnosis being made, or a diagnosis is 
moitem examination Consequently it is not possi e , j tlic 

mate the true mortality .ate On the basis of t e cases^ii 
Iiteiatnie, this has been placed at from 85 “ » ^ “ 1 ease 

relatively few cases in which recovery ™s p ’ d,,, con- 

could be found in the American liteiature * ^ j during the past 
dition were seen in the waids of the 
two jears, both of whom lecovered These i 


report of cases ^ 

r ctp. 1 T B a 22 year old Negro student, sustained a of 

on ^r, hTLI' an S' 

He was brought to the Harlem of .«l»t) * 

solint H.S geneial condition was good There w „,„„nil.™i 

S was spM was the g™'’ .'’tTstTrr a- 

9 ? The white cell count was i/, 

patient was som-hm dt^r ; 

tdTTdytS and cyanosis were presen.^Jhe^^^^_^ , . 

’'fZZZZ rSlt Zr6 .hrougbon. both ml-- 
and coarse ^ j ,vas made rt^piratorv n 

-’T.: S-ing .be -^ToIk-k hkTWct-ed bal , , , 

wme P'7"‘ “ “^m'Toin .be pncnoioma sen.ct e 
avakened A 
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pneumonia was not present Culture ot the sputum in mouse peritoneum was 
negatu e lor pneumococci O xr gen was given b\ nasal catheter A. roentgenogram 
of the chest, made with tlie portable apparatus, showed a lew patches oi con- 
solidation scattered over both pulmonarv fields and a general hazmesS that i- 
often seen in cases ol pulmonarv edema Two petechiae were noted on the 
conjunctiva oi the right lower lid Bv evening thev had become much more 
numerous ^one was lound on the skin There was some expectoration ot bloodv 
sputum Cultures oi the blood vv ere taken and later reported to be negativ e 

On the fourth dav alter injurv the temperature was almost normal the 
dvspnea had disappeared, and all signs in the chest were gone The subconjunctival 
hemorrhages continued for several davs longer All examinations ol the urine 
were negative lor fat 

Considering the trauma, the tree interval, the onset ot drowsiness 
the djspnea and c3anosis, the rales indicative ot pulmonarv edema the 



petechial hemorrhages of the conjunctiva the brevitv ot the condition 
and the absence of anv other disease that would produce these svmp- 
toms, the diagnosis of fat embolism ot the pulmonarv ivpe was justified 

Case 2 B A , a 19 vcar old Negro voiitli wa'; admitted to the sirgical ce^vicc 

of the Harlem Hospital at 2 jO a m on lune 27 103S one hour aiur 1 erne 
hit bv an automobile He bad been transported a diMance oi abou. 1 ah a rule 
With 111= legs in Thoma= splints There was iio historv oi h'cediag n- 
unconsioueiiees 
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J^O sjstolic. aiitl 100 cliaslolic The white cell count was 6,700, with 68 
per lint poh nioi phomiclears, 30 per cent lymphocytes and 2 per cent transitionais 
1 III ltd ctll toiiiit was 4,700,000, with a hemoglobin content of 70 per cent The 
Kahn reaction of the blood tvas negative on two occasions Roentgenograms of 
till Itu'' showed a fracture of each tibia at the junction of the middle and the lower 
thud, in good position 

1 lit patient was taken to the operating room at 4 a m, and a circular plaster 
ot ji.iris cast was applied to each leg from the middle of the thigh to the toes, 
with the knee slightly /le\ed and the ankle at right angles The casts were 
split antcriorl} in their entire length No anesthesia was used The patient 
was returned to the w'ard at 5 30 a m in good condition 

\t 11 a 111 , about ten hours after the injury, the patient seemed to a 

dare He complained of pain in the back and abdomen He had been ° 

loid urine since admission At S p m he was extremely restless Thej-ladd 
was catiietcrized, and 6 ounces (177 cc ) of amber-colored fluid was obta ned 
urine was normal At 7 p m the patient calmed down and « P 
8 30 p m he seemed irrational and was talking at random 
pain in tlie back and both loins The temperature was 102 8 F the pul 
!he respiratory rate 24 and the w-hite cell count 16,4 0, 
morphonuclears Roentgenograms of the spine and pehis 

and phenobarbital w'ere given ^^,,1 (i,s. 

The patient slept fairly well, but the next ^^^t be aroused 

orientated, and by 9 a m he was in a 3 and occasional slight 

There were spasmodic contractions of the upper extrem t 

tremors of the body There was retracted 

fluid undei a slight increase of pressur 101 6 F , the pulse rate 

and markedly tender The f erous petechia! heniorrhages 

102 and the respiratory rate 22 The ^ ^oj-rhage was seen on the con 

o\er the upper part of the To other neurologic symptoms A diagnosis 

junctiva of the left eye There were no o*er neurolog y 

of fat embolism of the cerebral type was made ,, of fat.r 

Negative results The blood showed of 5 per cent des.rose 

acids per hundred cubic started, and alcohol sponges w f ^ 

in physiologic solution of sodium ch o patient remained m tins con 

ZlrL for ,he control of tal. «« -cs The ,04 1 

tose co,.d.t.o„ thtetshout the day and n,sM 1 

,he afternoon and “"'eveLg and » the neat morn, T“ 

rate was 36 m the afternoon, 40 m the e' J Roentgenograms o tlw ci 
;.,.e„t C 0 „nnn«i to have snfficently dear to ehnnnn, 

taken at th.a time were "»• p„e„„oma were alncn 

^Tn“.hf mo” ;;Vr.hlTn.rr:r?0d'’;nd"d,e - 

r r Tiro”‘h™:t£^ arr%r.;w n-ra-r; 

upper part of the chest f taKen from the chest m an 

J face and abdomen A b.ops, . a ,„.n,„t -m- " 

numerous petechiae oatient was more reactne j ,, i- 

The follow -w r/F”® Chemical eaammaho" o. 

the evening » lO^-i 
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creatinine, 15 mg of urea nitrogen and 100 mg of sugar per hundred cubic 
centimeters of blood 

On the morning of Juh 1 the patients condition «as precarious The temper- 
ature was 104 F, the pulse rate 160 and the respirator\ rate 36 The petechial 
hemorrhages had increased in number and were present on the arms and forearms 
The pupils were in middilatation, equal and sluggish in response to light There was 
a soft s^stollc murmur at the apex ot the heart Respirations were shallow, and 
breatli sounds were suppressed throughout the chest Cultures of the blood and of 
the spinal fluid were made, the spinal fluid was examined and a Fellx-^^ eil test 
was done The results of all were later reported to be negatl^e evening the 
temperature was 1054 F, the pulse rate 130 and the respiraton rate 30 

Throughout the next da^, Juh 2, the temperature remained around 105 F and 
the respiratorv rate from 32 to 40 Lrinarr and fecal incontinence continued 



On the morning of Juh 3, at 2 a m the temperature was 106 8 F the puhs 
rate 154 and the respirators rate 40 ■\t 6 a m the temperature had lallcii to 
103 4 F, and at 6 p m to 101 F Lnnan and fecal incontinence were <^till 
present In the esemng the patient rallied came out of the coma and attempied 
to speak He drank SO cc of water the first he had taken b\ mouth -mce the 
das of admission 

On Julj 4 his condition was improsed although the temperature ro^t in the 
esening to 103 6 F On this das the patient regained control ot the bladder anri 
rectal sphincters after fise dajs ot incontinence TIic rigidits in t' e arm wa 
cntireh absent, but there ssas extreme sseakne's m nc mu c e'- 
en Juh 5 he ssas still conscious and more alert and responded to qce m , 
with a nod of his head He ssas able to drink water in small amounts The ten 
perature was 103 6 F , the puhe rate lOo and die re p.rators ra e , 

On Tuls 6 the temperature wa. 103 t. F The pat.ci t was alc-t b i tbr i Jm . 
the morning failed to answer que.tion. For tie fir t tm e tie ur - e.se a 
positise reaction for tat 
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hunorrliagic arcTs rammed onl Patient was more alert The 

of ■i.'coioi.,r;ir;ve,etL°,’:, h' -» 

iilillimcter in tliaiiicfcr ff’’”’ papules about a 

to,„po™!u!c «7aTlor4"r O ‘tb""” 

99 4 F the Dulse rate in/t u 7 morning of July 10 the temperature was 

perat,;; !!z mV ti r ,‘7 O" •'■"• 

HukIs In mmill. frm, .t V”' *“ answers to questions and look 

h frcquentlji Intravenous infusions were stopped 



Fig 3 (case 2) — Petechial rash 


During the next week the temperature ranged between 99 anu WO I , 
the general condition gradually improved The patient began to rcgaiti tin v e 
of his arm, and the hemorrhagic areas were faint During the iiiebt' 
occasionally in the days the patient showed periods of bo)Stcrousnc=5 anrl inecr 
Otherwise convalescence continued to be uneventful 


There can be no doubt but that this case is one of traumatic t^it 
embolism of the cerebral type The symptoms are ex.icth similar u> 
those described m the cases m which the diagnosis vas jiruu' • 
autopsy The extensive petechial hemorrhages and the lat in tin im ' 


make the diagnosis certain , 

' The treatment for fat embolism has been concistb , 

Iream’, the result must be left to the natural ilc.cn^rs o. tl, I . 
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onl_v s} iiiptomatic treatment can be applied ” This as true in tlie pres- 
ent case A continuous intusion ot 5 per cent dextrose in physiologic 
solution ot sodium chloiide was gnen tor two lull weeks the amount 
aieraging about 4 liters a dai Alcohol sponges at intervals ot tour 
hours w ere given to combat high temperatures Excellent nursing care 
was administered dai and night, and this aided more than any other 
therapeutic measure m the recmeri 

It IS interesting to speculate as to the part played hi the casts in 
the duration and seieriti ot the illness, and this patient had on two 
casts The ■veins ot the haiersian canals do not collapse as %eins else- 
where when torn across but remain open and render access to the cir- 
culation easy for the fat globules The extravasation of blood and serum 
into the tissues exerts a pressure on this liberated fat, tending to torce it 
into the veins It a cast is applied before the tissues about the injured 
bone have reached their maximum swelling the continued extravasation 
into the tissues causes the pressure to be increased to a tremendous 
extent and can well be a tactor m increasing and prolonging if not in 
actually causing the introduction ot fat into the circulation ^More 
can be done m prev enting than m treating tat embolism and one ot the 
most important points is the caretul handling and manipulation ot 
injured bone, as has been pointed out by all writers on the subject 
To this can be added the avoidance of any constricting appliance that 
will increase the intraosseous pressure until after the maximum swelling 
has been reached After the diagnosis had been made in this case, the 
casts should hav e been remov ed and the legs lett m basket splints until 
the symptoms of embolism had cleared 

The papular change in the petechiae has not been described betore A 
biopsy of the skin was made, but nothing of significance was found It 
seems possible, however, that these papules represented foreign bodv 
reactions to the fat emboli lodged in the vessels ot the skin 

Another interesting dev elopment in this case w as the onset of sev ere 
pain in the loins and abdomen twenty -four hours alter admission The 
abdominal pain and rigidity vv ere so sev ere that had thev been present Oii 
admission an exploratory' laparotomv would most surelv have been done 
The pain in the loins was associated with the tact that on cathetenration 
eighteen hours after injurv onh 6 ounces ot urine was obtained s], ow- 
ing a suppression These symptoms pointed to severe involvement oi 
the renal and mesenteric vessels 

COVIMEXT 

It is hoped that these 2 cases will help to dispel the idea oi the raritv 
and hopelessness ot tat embolism and cause tliose entrusted v itn i! e 
treatment ot the injured to bear the condition in mind \\ a- h, i ^ 
called it a neglected branch oi surcerv There i= no -ta-r.n 
eontimiance as such 



ANEURYSM OF THE SPLENIC ARTERY 


lu roin 01 A c \si: and review or the literature 


\\ ALTER L MACHEMER, M D 

A^D 

^MLFRED W FUGE, MD MfdScD 

BUFFALO 

Aneui} sm of the splenic artcij is a lare disease It is so dangerous 
that onl} eail) diagnosis and pioper treatment can pi event a tragic end 
It is seldom diagnosed vheii encountered clinically, because it is not 
considered in the differ ential diagnosis The entity, because of its 
1 ai it\ , is seldom discussed m the current literature and in many instances 
IS not mentioned in textbooks It is foi these reasons that the following 
report is piesented 

REPORT OF CASE 

A vh.te vonian aged 30 was first seen about 9 p ’L 
plaining of mild pain in the upper part of the abdomen She 
one week prior to examination (approximately subsided 

roughness of the throat and ‘ sore glands in ® ” Tanuarv 13 when she 

witL a few dajs She continued to be fairly well of 

'•just didn’t feel right” She had the same peculiar mild aching 

January 14, and during the latter part of the ^ ^ Urgency and 

pain in the upper part of the abdomen The Id about 

frequency of urination were observed The patie 

two hours later vomited There was no fres an enema 

m the vomitus The abdomen became ^ passed, with some relief 

considerable flatus and dark brown pf urination persisted 

The abdominal pain and the urgency and q following obsena- 

The systemic review gave negative results except or 
tions There was moderate dyspnea on exer the onset o 

since the patient had begun taking medicine bad been present, bu 

the present illness urgency and frequency passe 

there was no burning Only a few drops stream The menstrual pen ’ 

t.™ There was no Cfficnlty >” 1“™/ per.od 
ocenrred regnlarly every twenty-eight days 

“Te 'Ll had had rhen^a.ic fever " W 

a “bad heart" and had always section and hsa®" 

„hen she was 12 years o£ age, and J^ces She 

had been ■!<>"' to ee-L, nation The palienl nas >■'“ 

-r Ls .M F a^ the «;« - t nas nChet aenleb 

„o„r.shed and fairly well develop 

Department of Snrger,. Univers . 

General Hospital 
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ill nor ]n distress Tlie skin conjunctuas and nail beds \\ere normalK pink 
(These \\ere examined in particular because of the aforementioned anemia the 
dark stools and tlie medicament i\hich the parent t\-as taking The tablets 
It ere of the shape and color of some propnetan tablets containing ferrous sulfate ) 
The remainder of the phtsical examination gate negatite results except lor the 
following obsertations The heart was enlarged to the left, the rate was 70, 
and the rhtthm was regular There was a rough apical murmur, which was not 
transmitted The pulse was regular and of good tolume The abdomen was 
rounded but not distended There were a scar oter McBurnet s point and one 
scar low in the midline both of which were pink and firm Xo hernias could 
be detected The abdomen was soft throughout In the ngh upper quadrant and 
toward the midhne, tenderness was elicited on deep pressure Xo masses could 
be palpated Slight tenderness was elicited in the right costoi ertebral angle 
Xo tenderness was present in the left angle 

The impression at this time was as lollows In new of the histon of pielitis 
SIX months pretioush, roughness of the throat and certical ademtis one week 
prenoush, abdominal pain, urgenci and frequenci ot urination and tenderness 
of the right upper quadrant ot the abdomen and the right costoi ertebral angle 
at the time of examination it was telt that a recurrence ot the renal intection 
was probabh dei eloping In spite ot the urgenci and irequenci of urination, 
a sample of the urine could not be obtained 

The patient was seen again at approximateh 2 a m on Januan 15 The abdom- 
inal pain became more seiere and shot acros*' the upper part ot the abdomen 
•^t times the patient complained that it cut off her breath ’ The urgenc\ 
and frequenci ot urination persisted The patient stated that there were 
no other simptoms The temperature, pulse rate and respiraton rate were 
normal The remainder of the ph>sical examination gate results identical with 
those of the preiious examination except that the tenderness in the upper middle 
part of the abdomen and in the right costoi ertebral angle was more marked 
■kbout 7 a m on Januart 15, the patient was complaining of set ere pain in 
the lower part of the abdomen which spread along the left side of the abdomen 
The pain was much more set ere than that complained of earlier in the etening 
This sharp, set ere pain m the lower part of the abdomen occurred suddenlt 
about 6 30 a m and was followed bt tomiting, the emesis containing neither 
old nor fresh blood After the onset ot the pain, the patient’s familt noticed a 
gradual change in her appearance She was extrcmelt pale, all color hating dis- 
appeared from the skin nail beds and conjunctms She was entered with cold 
perspiration The pulse was rapid, and the tolume was considcrablt less than 
on pretaous examinations The abdomen was flat, and m both lower quadrants 
there was exquisite tenderness to moderate pressure. There was intoluntan 
spasm but no rigiditt Examination of the pelt is retealed no iresh bleeding 
and no masses, but there was marked tenderness m both fornices, especiallt the 
left, and on motion of the certix 

The patient was immediateh taken to Uie hospital On her arrital the puhe 
rate was 140 and the pulse was threadt The respiratort rate was 30 The 
blood pressure was 78 ststolic and 58 diastolic The color, the cold clammt skm 
and the abdominal signs were the same as bciorc The red blood cell count was 
2 280 000 per cubic millimeter , the hemoglobin content w as -tS per cent and t! c 
white cell count was 7,300 Intraaenous administration of dextrose and salne 
solution was started immediateh Soon atterward the piihc rate dropped to 
the aolume improaed and the blood pressure increased to 88 si col, c a^d tS 
diastolic Suddenh the piihe again became rapid and tl readi The pa i t 
sank rapidh and died beiore a transiusion coild be giie 
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ilic. cliMK..! nupitssjon on the patient’s admission to the hospital «as m 
« c„do.,-,r,l„„, ..„,p,„rccl cclopx pregnancy-' T l ’, 

... Ph!u, X ....rpp=n.0,.e„ he™o„hare. .h source 

>sosXm\7prieu°sd‘s"''‘''°'' 

Ilcirt J he heart ueighcd 310 Gm The pericardial fat was preserved The 
cndonrclami of the right atniirn showed fatf\ patches The tricuspid valve 
was thin and delicate 'ilie wall of the right ventricle showed fatty infiltration 
1 lie mitral vahe was thickened on its free margin Along the line of closure 
ot the anterior Jca/lcf, especialh where it joined the posterior leaflet, and along 
the hue of closure of tlie posterior leaflet there were pmpoint-sized to pinhead- 
sired glistening gra\ vegetations The larger of these were slightly polypous 
The surnces of a icw’ were red Recent hemorrhages were noted in the endo- 
cardium of tile left ventricle The mvocardmm w'as pale and showed patchi 
scarring The aortic cusps showed small conglomerate vegetations in the noduli 
Arantii The aorta measured 6 cm above the valv^e There was slight athero- 
matosis just above the sinuses, with pinhead-siaed patches 

Lungs There were delicate fibrous bands running from the anterior surface 
of the upper lobe of the right lung to the parietal pleura A few fibrous bands 
were present between the upper and the lower lobe The interlobular fissure 
showed petechial hemorrhages The mediastinal surface of the right lung was 
adherent to the mediastinum 

Peritoneal Cavitv The peritoneum was bluish When the cavity was opened, 
a large amount of fluid and clotted blood was found in the pelvis and in both 
subphrenic spaces j\fore than 2 quarts of blood was removed from the general 
peritoneal cavutj' In the gastrohepatic ligament, along the lesser curvature of 
the stomach as far as the pylorus, but especially around and to the left of the 
celiac plexus, there W'as hemorrhage The lesser sac contained free and dotted 
blood Hemorrhage extended through the hiatus of the diaphragm surrounding 
the esophagus 

Splenic Artery The artery passed downward and slightly to the left for a 
distance of 2 cm, where it turned at almost right angles to the left At this rig it 
angle turn opposite the origin of the splenic artery there was an aneurysm w nc 
could be measured only with difficulty It was approumately 25 cm m 
ference It was filled with laminated, somewhat soft mixed clot This clo wa 
adherent to the inner surface The wall could not be followed w it cer a 
around the whole aneurysm because of a rupture in the superior 
and also in the inferior part The ruptured aneurjsm pressed info t le P 
about 8 cm from the tail The pancreas at this point was atropine 
zontal course of the splenic artery was normal 

Spleen The capsule was wrinkled, and there was marked 
organ measured IS by 6 by 3 3 cm The splenic vein was paten 

Stomach The stomach was contracted and blood 

curvature by the hemorrhage (fig 2) The serosa ^ 

About 9 cm from the cardiac orifice there was j 5 brouebt 

at Its lesser curvature and posterior wall J bemorrlngc 

pbout by the aneurysm The stomach was pushed down bj tn 

“ Abdo^nal Acb. The eom showed . .re 
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Fig- 1 — A, sketch showing the relati\e position oi the aneurj'm with the ti o 
sites ot rupture B, sketch ot the lateral new, showing the aneurism, compression 
of the stomach superior and interior ruptures and sub'equent hematomas 



Fig 2— Liier luted upward Note the dark glistening hen a r,Ti : tl . 
gastrohepatic ligament pu-hing the stomacli downwa-d 
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The left kidney showed a 


\tr\ p.ilc lilt pchts . 111(1 tirelers were normal 
ciipits'.td tt.nr which mcasurtcl 1 In 0 5 cm 

llcnis Hurt were /ibrons adhesions between the uterus and the pelvic pen- 
tonuim Jhtrt was a depressed scar in the midantenor surface, 25 cm m length 
and 1 an from fht superior margin The continuity of the tubes was lost for the 
first cm, hut the prcscr\cd parts measured 8 cm and were normal 

J ht rtmaindcr of the postmortem examination gave essentially negative results 
cxccjit for marked anemia of all the viscera 


I allwloqtc Diagnosis ~7he pathologic diagnosis was (1) ruptured aneurysm 
of the spitnic arterj 2 cm from the origin of the celiac axis, filled with laminated 
(lot, (2) prolnision of the ruptured aneurysm into the wall of the stomach 
and into the pancreas, causing indentation into the stomach and atrophy of the 
pancreas , (3) hemorrhage into the serosa of the stomach and pancreas about the 
ancur} sin , recent hemorrhage into the lesser sac , distinct hemorrhage into 
the gastrohepatic ligament , extension through the diaphragm about the lower end of 
the esophagus, (4) massne hemorrhage into the peritoneal cavity, with mo’'e 
than 2 (juarts of fluid and clotted blood, (5) chronic rheumatic endocarditis 
of the mitral and aortic \alves, w'lth a number of firm gray vegetations, (6) 
petechial hemorrhages in the endocardium of the left ventricle, small patchy 
scarring of the myocardium m the posterior wall of the left ventricle, (7) fibrous 
bandhke pleurisy of the right lung to the parietal pleura and between the lobes, 
petechial hemorrhages in the right pleura, (8) depressed scar of the left kidnei, 
probably following infarction, (9) marked softening and contraction of the spleen, 
W'lth anemia, (10) slight atheromatosis of the abdominal aorta, and (11) status 
follow'ing an old cesarean section, w'lth scar in the anterior wall of the uterus and 
ligation of the tubes, fibrous adhesions in the pelvis 

C/iicf Pathologic Diagnosis — The chief pathologic diagnosis was ruptured 
aneurysm of the splenic arterj' with massive hemorrhage into the lesser sac and 
peritoneal cavity , generalized anemia 


Sniiwmy of Case — The formation of the aneurysm may be 
attiibuted to an embolus arising from the heart valve The depressed 
scarring of the left kidney ma}'^ also be attributed to infarction arising 
from the same source, which was probabl}' the so-called "pyelitis of 
SIX months previous There were no evidences of arteriosclerosis along 
the course of the splenic artery or in the wall of the aneurysm, although 
there was slight atheromatosis of the abdominal aorta There w^as no 
evidence of syphilis The lesion was of some duration, as was shown 
by indentation into the stomach, atrophy of the pancreas and 
of the clot, but not long enough for calcification to have ta p a 
Ruptpre probably occurred in two stages, the first starting as 
leak about thirty-six hours before the patient was first examine 

change m appearance and condition 
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-Age Olid Sex Incidence — Aneurism ot the branches oi the abdominal 
aorta is considered unusual In 1928, Thompson ^ collected 65 cases ot 
aneur 3 sm of the hepatic arter}, and Singer- collected 40 cases ot 
aneur}sm of the renal arter\ In 1924 Baumgartner and Thomas- 
collected 40 cases ot aneurjsm ot the splenic arter} These cases 
represented the incidence in the previous fiftt lears, evidence ot the 
fact that the condition is rare In 1929, Anderson and Gra^ collected 
58 cases of aneurism of the splenic arten and reported an additional 
case Their report included most of the 27 cases reported b^ Bertrand 
and Clatel® in the same }ear Since 1929, t\e ha^e collected 24 
additional cases and e report another in this paper Lindboe ® collected 
pathologic reports made b} Schroetter, Muller Bosdorf and Emmerich 
^\ho altogether, in 41,437 autopsies obsened 554 abdominal aneurisms 
of which only 21 were m the splenic arten i e 0 05 per cent of the 
w^hole body material 

]\lost of the aneunsms occurred in the third decade of hte The 
aneur 3 sms occurring m each ot the tourth fitth, sixth and seienth 
decades w^ere almost as mant The difference in the numbers m different 
decades w as not great enough to make the data on age incidence definite 
In the reported cases in which the sex ot the patient was stated the 
condition occurred twice as frequenth in females as in males 

PATHOLOGIC PICTURE 

The pathologic features of this lesion alter rupture are difficult to 
interpret anatomicalh In the upper part ot the abdomen especialK 
in the lesser sac, there is usualh a poorh circumscribed mass ot recent 
and organized clot with adhesion of the Mscera It is difficult to identiti 
the lesion, and onh after careful dissection can the larious organs be 
separated Bertrand and Clai el hat e made an extensn e studi ot the 
pathologic picture and hai e compared the aneur 3 sm to an mflanimaton 
tumor, which has created all around itself multiple and thick adhesions 
to all the organs of the region, nameh the stomach (posterior surface) 
pancreas, colon and spleen 

1 Thompson \\ P Tuberculous Aneunsm oi the Hepatic Arten Report 
of a Case, Bull Johns Hopkins Hosp 42 113 1928 

2 Sing^er, H A Aneur\sm ot the Renal Arteri, Arch Path 5 223 (Feb 1 

1928 

3 Baumgartner E A and Thomas M S Aneun sm ot the Splenic Arten 
Surg Gtnec & Obst 39 462 1924 

4 Anderson, W and Grae T Report of a Case ot Aneunsm ot the 
Splenic Arten, uith References to Fifte -Eight Ct'es Collected be \uthor- Bnt 
T Surg 17 267, 1929 

5 Bertrand, P, and Claeel C La rupture dcs aneen-me- de 1 arte re 
“^plenique Leon chir 26 641 1920 

6 Lmdboe E P Aneunsm ot the Splenic Arten Diagno ed In \ R n 
and Operated upon with Succe-s Acta chir Stnndinae /2 10*5 30 ,_ 
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The aneurjsmal wall is usually thickened, surrounded b\ old dot 
in which It IS difficult to find the fissure or rupture The rupture itselt 
IS variable in size and location, ranging from a small punched-out area 
to an irregularl} torn rip In some instances considerable quantities 
of calcification are observed iMthm the wall of the sac, i\hile m others, 
as m our case, no calcification is present 

The splenic arter} in some instances has been im oh ed in generalized 
atherosclerosis, as described bj Satw enberg In Cad} ’s case ® the 
atherosderosis as localized to the splenic arter} In Lmdboe s case ® 
fibrous degeneration ir as present, m hile in Sered and Steiner s ° and 
LeFevre and Pettis’ cases sclerosis and calcification %% ere present onh 
in the media of the splenic arterr 

In Schuster’s case the mam trunk of the splenic arter} sho^^ ed 
a fine fibrosis and loss of elastic tissue of the media In a secondan 
branch there n as reduplication of the internal elastic lamina, n hile in 
the tertiar}’- branch there was a complete deficiency of the media orer 
the point of the cleft 

In 12 of the 27 cases reported b} Bertrand and Clai el ‘ the spleen 
was hypertrophied Remizov reported the presence of splenomegah 
in about 50 per cent of cases of aneurrsm of the splenic arter} Micro- 
scopic examination of the spleen showed onl} chronic passn e congestion 
of the splenic parench}'ma In LeFevre and Pettis case ^ splenom^ah 
n as diagnosed three years pnor to the occurrence of fatal hemorrhage 
from the ruptured splenic aneur}'sm 


ETIOLOGY 


In this review, as in others, it seems impossible to mention an 
outstanding causative factor Aside from ^ ar}'ing degrees of c ci cation 
found in the wall of the aneurism, atheromatous changes are most 
frequently seen in microscopic examination of the arter} ^p i is 
said to be an etiologic factor, but in none of our cases v as it presen 
In 6 cases of the senes reported by Baumgartner and , , 

mentioned particularly that there v as no histor} o s} p i is. 


7 Saf^^ enberg, O Z^\ei rontgenologisjih 
lililzartenenaneurv sma, Acta radiol 18 481, 193/ 

8 Cad\, J B Aneurism of the Splenic Arten 


diagnostizierte 
, Guthrie Clin 


Falle 'on 
Bull 6 145 


'^''9 Sered, H, and Steiner, L M Full Term Complicated 

^StiJ, ? ^-r^sm of Splenic Arten mth 

^"ll V'ta^h^ Sorr^^t’ ^angiectasia Associated mlh 

^atultA^'^ot tbe splenic Arten. Soict kbn 

1935, no 8, p 136 
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» Ph.lts ,s negative Binde, “ stated that 

infctlion niKl dilccl oi indnect trauma hate been considered etioteic 

aUois m icpoitcd cases because symptoms shortly followed the 
lufcction 01 tiauma 

Ponfick'* stated that endocarditis is one of the mam factors 
icsiionsible for aneurjsm of the splenic artery He expiessed the 
opinion (hat foi the production of an aneurysm there must be an 

embolism at the blanching of a vessel which lies in loose supporting 
tissue 


Taiiozzi^*' described an aneurysm of the splenic artery and noted 
the Jack of elastic membiane He thought that localized collections of 
clastic tissue with inteivening areas without this tissue might be a 
causative factor 

In the splenic aneurysm described by Schuster the internal elastic 
lamina showed short lengths of reduplication into poorly stained strands, 
which entirely disappeared in certain places In one area there was 
a complete deficiency of the media, the gap being filled with connective 
and elastic tissue of the adventitia Schuster stated that aneurysm of 
the splenic aiteiy may be another manifestation of inborn vascular 
defects Other arterial systems are subject to the same hazard of 
multiple aneurysmal dilatations, notably the cerebral, hepatic, lenal and 
coronary arteries In series of cases of aneurysm of these arterial 
systems, he stated, there are certain inexplicable cases m which the 
aneurysm might be regarded as having a congenital basis The original 
suggestion he attributed to Eppinger 

Setter stated the opinion that increased blood pressure following 
embolism is essential to the foimation of an aneurysm Rolleston 
added that a weakened vessel wall in addition to increased pressure 
IS necessary for foimation of an aneurysm Remizov,’" m a sense, 


13 Binder, V Aneurysm der Artena tienalis mit todlicher Blutung, \ erhanc 

d deutsch path Gesellsch 16 225, 1913 . ^ 

14 Ponfick Ueber embolische Aneurysmen, nebst Bemerkungen tio 
acute Herzaneurysma (Herzgescbwur), Virchows Arch f path nat 

15 Tarrozzi, G Ein echten Aneurysma der Milzarterie, Ccntnibl f 

Path u path Anat 15 700, 1904 , , , ^ An urv -rr n 

16 Eppinger, H Pathogenesis (Histogenesis und Aetiolog<c) ^ 

einschliesshch des Aneur 3 sma equi verminosum. Arch f khn C 

?7^^Selter, P Em Aneurjsma der 
Embohe hervorgerufenen Biutdrucksteigerung, A irchous 

mSL, F of ,ho Sp.co.c Arun. Tr «« I 

50 55, 1898 
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combined these two ideas in stating that there are two main factors m 
the de^elopment of an aneur\sni of the splenic arter}, prehminar} 
degeneration of the arterial wall and a consequent or concomitant rise 
of blood pressure In his case old thrombi were present m the splenic 
\em, which suggested stasis m the splenic circulation and increased 
pressure m the splenic arten 

While reMewmg these \arious conceptions it is interesting to note 
that 8 cases of aneur\ sm of the splenic arter\ ha\ e been reported 
m which the condition appeared as a complication of pregnanc} In 
all cases it appeared during the eighth and ninth months or during 
labor The condition was usualh diagnosed as ruptured nscus In 
all cases it pro\ed to be a fatal complication of the pregnanc} 

CLINIC \L ASPECTS 

In rcAiewing the clinical picture ot reported cases, it is readih 
apparent that the greatest obstacle to diagnosis is the absence of a 
definite clinical picture In the case reported b} Parsons *“ the st mptoms 
close!} simulated those ot gastric ulcer and pertoration In Osborne s 
case the picture was that of cholec\ stitis with cholelithiasis In Lower 
and Farrell’s case-- the clinical picture and findings were those ot 
chronic pancreatitis The pressure of the aneur\sm caused extensne 
fibrosis of the glandular tissue, producing an external secretor} 
deficienc} although the islet tissue remained intact In man} instances 
there was no histor\ to suggest the presence of an abdominal lesion 
until hemorrhage occurred Repeatedh in the temale the diagnosis of 
“ruptured ectopic pregnanc}” was made In a few cases the lesion 
produced no S} mptoms and was found incidentalh at autops\ 

19 Wc<;enberg \V \ crblutiing \\,,hrcnd der Geburt intolgc Ruptur cincr 

•\iicur\ smi*; der Milzartene Zentnlbl i Gmt’K 36 -Ido 1912 \ an Roo\ •\ H 
M I Rupture of Splenic •\neur\'.m at End oi Pregnanci \ederl maand'chr 
^ geneesk 14 507 1927 Lundwall K and Godl \ •\neur\'m oi Splenic 
A.rter\ Ruptured at the Ninth Month ot Pregnancr with Fatal Hemorrhage \rch 
f G\nak 113 177 1923 Saenger H Fatal Hemorrhage in the Ei-'hth Month 
oi Pregnanci irom Rupture oi Nneuri'^m oi Splenic Vrter\ Zcntralbl i G\nik 
50 1324 1926 Ma\er E } erblutung nach der Geburt iniolgc Ruptur cinc 

Micur\ emas der \rteria henali' ibid 52 7-'4 102S Remmciti F Cate ot 

Sudden Death During Pregiiaiice trom Rupture ot \neur\ -ni oi the Splenic 
krtere Tijd^chr \ prakt ecrloek 32 126 192S Heiueldop Em Fall ena 

Ruptur einc^i \iicuri eiiia*! der Milzartcr e Centralhl t allc Path u j ati \int 
61 277 1034 Sered and Steiner'' 

20 Par-t'ti- C G \ Case ot Ruptured \ntur\smoi the Splc iic \i-cr\ wi n 
Recurrence Prit I Sure 24 70's 19 >7 

21 O beirne S F \ncuri sm ot the 'Splenic \rtere Sm ula’i ic Ch 'ee s.nic 
1-aiicct 1 1007 19 '!i 

22 Lowe- W E and Farrell I I \nci re mo the Sp’ca e \rte's Re.^'t 
ot a Case and Renew ot the Literatime \reli “si r^ 23 1''2 i \t ^ I I'’,-! 
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Ancui)sni of the splenic artery may be considered a symptomless 
lesion until its elTect on neighboring viscera or surrounding structures 
IS manifest oi until luptuie occurs Pam is the most common symptom 
a le onset and is usually located in the epigastrium It is usually mild 
and may be colicky, although other types have been described 
1 aisons - slated that the pain of gastric ulcer is probably due to severe 
spasm of the muscular wall of the stomach In his case the aneurysm 
was adherent to the lesser curvature of the stomach, and it is possible 
that by nntation it produced a similar type of spasm Dyspepsia, 
weakness, lassitude, nausea and vomiting were occasionally present in 
the repoited cases In some cases there was an enlargement of the 
spleen or a mass urns palpable in the upper part of the abdomen 
Occasional^ a pulsation was felt or a bruit was heard in the upper 
part of the abdomen At the time when extensive rupture and massive 
hemorrhage occur there is violent pain quite different from the pain 
at onset 

Brockman pointed out that rupture of the aneurysm takes place 
in two stages The first rupture occurs in the lesser sac, producing 
mild peritonitis with subsequent formation of adhesions The primary 
rupture is usually not fatal, since clotting m the more or less closed 
space of the lesser sac occurs in a short time At some later time a 
secondary rupture occurs, with severe internal hemorrhage, this usually 
terminates fatally In most cases the aneurysm ruptures secondarily 
into the abdominal cavity, although it has been known to rupture into 
the stomach, the colon, the stomach and colon, the stomach and 
abdominal cavity or (once) the splenic vein 

Bertrand and Clavel expressed the opinion that the rupture occurs 
progressively The wall of the aneurysmal pocket becomes fissured, 
creating all around it a hematoma, which tends to become organized, 
thus creating new adhesions The first hemorrhage, therefore, occurs 
usually m a mass of adhesions, which tends to limit it Bertrand an 
Clavel expressed the opinion that the evolutionary character o 
entire aneurysmal and penaneurysmal mass determines the cinica 
aspects and contributes to the difficulty of diagnosis 

The clinical picture after secondary rupture is that of an acu e 
condition of the abdomen It may simulate and has 
as perforated gastric ulcer, acute intestinal obstruction, acut pc 
pulmonary embolism, mesenteric thrombosis, ruptured ^ 

or ruptured viscus in pregnancy The final clinical picture has usuaUi 

been that of severe internal hemorrhage 

R St L ot the Splen.c Arteo, Bn, J Sets « 

692, 1930 
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DIAGNOSIS 

As has been stated, the diagnosis has rareh been made before 
operation Hogler-^ has in 2 cases diagnosed aneur}sm of the splenic 
arter} on the basis of a S 3 'stohc murmur oier the hilus of the spleen 
In both cases the diagnosis was lerified at autops} Brockman heard 
a bruit in the left upper quadrant of the abdomen uhich suggested to 
him an aneur}sm of the splenic arterj, but because of the clinical picture 
he felt that the condition was acute intestinal obstruction Brockman 
stressed the value of abdominal auscultation in diagnosis of this lesion 
klallet'Guy found a large mass in the left upper quadrant of the 
abdomen, vhich was dull to percussion and had a noticeable pulsation 
A murmur was heard over the mass, and a diagnosis of ruptured 
aneur 3 'sm of the splenic arterj' uas made The diagnosis uas confirmed 
by operation 

Lmdboe “ reported a case in which sj-mptoms caused the patient to 
seek aid before rupture occurred and the diagnosis was made b) 
roentgen examination A sharplj' defined calcareous ring was found 
behind the stomach Repeated roentgen examinations ruled out an 
aneur}sm of the adjacent arteries, principal!} the renal and gastric 
sinistra The diagnosis of aneur} sm of the splenic arter} \\ as confirmed 
by operation 

Haffner^® reported 1 case and Safr\enberg" 2 cases m vhich the 
condition was diagnosed b} the roentgen findings Round, irregular 
shadows of calcification \\ere seen in the left upper quadrant of the 
abdomen The calcareous areas uere prored to be outside of the 
stomach and the kidne} The shador\s mored on respiration and were 
less dense m the center Haffner s diagnosis w as confirmed b\ operation, 
and Safwenberg’s diagnoses were confirmed b\ autops} 

Israelski described a case m which a twisted shadow with double 
contour was seen with the aid of the roentgen rais The diagnosis, 
although suggested, was not definiteh made until autops}, when a 
calcified splenic arter} with c\hndric dilatation of the middle part was 
found 

24 Hoglcr F Beitrag zur Klinik dcs Leber- und Milzartenenancun sma' 
len \rcli f inn Med 1 509 1920 

25 Mallet-Giu P Aneinsme de I artere cpleniquc rompu dan= 1 arrn.rcca\atc 
dcs epiploons et le tis'ii celliilairc retroperitoneal \rch iranco beiges de chir 
33 1064 1032 

26 Haffner, T Fall a on acrkalktcm \neunsma dcr \rt Iiciialis \cla 
radiol 17 002 1036 

27 Israebki, M Die acrkalkne \rteria lienalis im Roatge'^’iildc Ru"iCea 
praxis 2 670 1050 
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ul„rl T / ' Gadreau« repoitad a case in 

.1 slijclow was seen on loentgen examination but a definite 
di.ntnosis uas not made until opeiatioii The difficulty they enconnteied 
Ml diagnosis „as alliibuled to a 90 degiee lotat.on of the spleen on its 
teilital axis, nliicb cast the sliadmi in the position of the splenic 
paicnclnma 

Iniciis • icportec! a case of anemysm of tJie splenic arteiy in wliic^i 
the lesion was diagnosed bj loentgen examination There w^as a 
w alniit-si/cd shadow' of calcification below the left side of the diaphragm, 
iieai (he niidhiie, wdneh ino\ed with the diaphragm confirmation 
of the diagnosis, however, is leported 


PBOGNOSIS AND TREATMENT 

Low'er and Farrell -- collected from the literature 15 cases in 
which some surgical proceduie w'as attempted Seven of the patients 
lecovered, an operatne moitality of 53 per cent In 4 cases a tampon 
wms used to contiol the bleeding, and all the patients died In 1 
successful case the laige vessels entering and leaving the aneurysm 
were ligated Ail other successes followed removal of the aneuiy'sm, 
the spleen and, m 2 instances, a portion of the adjacent pancieas 
In the series reported here, 18 patients died, a general mortality 
of 75 per cent Thirteen of the patients were operated on, and 7 died, 
an operative moitality of 47 per cent However, in only 8 of the 13 
operative cases was an attempt made to remove the aneurysm and the 
spleen oi to ligate the vessels In this group of 8 cases, 2 patients died, 
an operative mortality of 25 per cent In the other unsuccessful cases, 
such procedures as packing the cavity, clamping the sac and simple 
exploration were done 

Obviously the treatment of this lesion is entirely surgical, althougli 
the exact diagnosis of its t 3 ’'pe and location cannot always bo made 
before operation The ideal treatment consists of removing t ic 
aneurysm, the spleen and, if need be, the adjacent pancreas The uc 
of heat, morphine, fluids and adequate transfusion should not dc 
overlooked Packing the marsupialized cavity and clamping the sac 
are only palliative procedures, wFich at the moment ma\ 
patient, but require further surgical procedures for a permanen 

Dr Samuel Sanes of the Department of Pathologj furnihliecf the paih"! 
description m the case presented 

Baumgartner, Ronneux and Gadreau 
JL :pZ,e e. ,ple„o„e.a„e, B„« c. wew Soc .c rp,.,.. mil. .b 

** 29 %iKhs. G Das Ronlgcnb.M des Anmnsma, <i<r Arltna Inn I'l' 
praxis 9 467, 1937 
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HISTORICAL CONSIDERATIONS 

The parath}roid glands, nhich are derned from the third and tourth 
branchial clefts,^ nere first recognized and named b\ Sandstrom m 
1880 A parathyroid tumor was first recognized b\ de Santi m 1900 
Graduall}'' the relation between such a tumor and the s\ndrome ot ron 
Recklinghausen’s disease was realized, and m 1925 Mandl - reported the 
cure of the latter b) remo\al of an enlarged parathrroid gland Since 
then, reports of about 200 cases hare been added to the medical 
literature 

ANATOM\ 

The parath}roid glands are present m all animals down to fishes 
They may be situated on, m or behind the tinroid gland but are most 
frequently found on its posterior aspect, near the point at which the 
inferior thyroid arter} enters the gland “ Rareh , aberrant or accessor\ 
parath 3 T 0 id glands ha\ e been reported as present m the tin mus or m the 
anterior mediastinum ^ i^Iillzner “ has frequenth lound paratln roid 
glands on the anterior surface of the tin roid, but Gilmour ^ found onh 
two anteriorh situated m 428 dissections Tour paratlnroid glands are 
usuall}' present, but careful search sometimes re\eals onh three or e\en 
two Gilmour found an aierage of four pantlnroids in each subject 
but actual!) found four m 87 per cent, two m 0 2 per cent three m 
6 1 per cent, fi^ e m 6 per cent and six m 0 5 per cent More, iqi to 

1 Gilmour, J R The Gross ■Xnatoms of the Piritinroid Gh ids T Pitli 
&. Bad 46 133 193S 

2 Mandl, P Khnischo und ENpcriiiicntelks zur Praesn dtr lokahsurtm 
und Reiieralisiertcn O'titis fibro'a •\rch i khn Cliir 143 24S l^’o 

3 I^he\, P H , and Haggard G E H'pcrparatlnroidi in Surg Gmkc k 
Obst 60 1033 1935 

4 Hunter D, and Turnbull H M Hipt-rparatlnroidm i GtiicralinsI 
Osteitis Pibrosa with Obscrrations upon rones Paratlnroid Timor aid ' al 
Paratlnroid Glands, Brit T Surg 19 203 1931 

5 Millzner R T The Occtirrti cc ot Paratln roids o i tl c r 

of the Tlnroid Gland T \ M \ SS \0'3 ( \pnl 2) KEr 
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eleven and tv'clve, have been reported, but there is some doubt as to the 
accurac} of the reports ^ The parathyroids are shaped like lima beans 
The\ aic reddish or light brown Their maximum size is 8 mm in 
length by 4 nun in width 

PATHOLOGY 

Ii}peipaiathyioidisin is a disease due to hyperplasia of the para- 
tln roid parenchj'ma or to the presence of a hyperfunctioning adenoma 
resulting in increased secretory activity of the gland ® In diffuse hyper- 
plasia only a portion of one gland (rarely, portions of two glands) 
ina} be involved 

Adenomas of the parathyroid glands are smooth and firm They 
ai e round or ovoid and may vary greatly in size As a rule they are 
small, being rarely palpable Sometimes they are not more than twice t e 
size of a normal gland and yet produce symptoms Growths have been 
reported, however, which weighed 300 Gm or more The most ypica 
cell of such neoplasms is a large dear or vacuolated cell, the wasscihcU 
cell, which IS similar to the typical clear cell of hypernephroma Smaller, 
acidophilic cells also may be present «« Hyperparathyroidism d 
hyperfunctioning adenoma seven or eight times as requ y 

^^The secretory hyperactivity of the gland 
phosphorus imbalance, causes migration of calcium roni g^biect to 
m hypercalcemia Calcium and phosphorus in the 
the laws of ionic dissociation, that is, the concentration o ca k u 
and that of phosphate ions if altered must ^ und.s- 

in order that they may remain m equili riuin thyroid hormone 

solved calcium phosphate The first ac ion phospliate 

IS to sweep phosphates from the 00 in calcium contend 

content of the serum then falls, -f 

rises The excess of calcium is secreted > r The loss of 

of both calcium and phosphate ^ j j^ejetal system known 

as osteitis fibrosa cystica or von „ the formation of 

The osseous changes consist of of the 

degenerative cysts, hemorrhagic numerous giant cells 0 

decalcified bone by connective tissue phagocMc^ the 

the osteoclastic type These gia 1 Uj-js Pathologic fractures <1 e 

toction of which IS to remove osseous d bn 
common Hemorrhage is part of the pictu 

— — „ TP TheParatlijroicism 

6 Castleman, B , and Mai or}, ^ 

7 Taylor, la 

22 561, 1935 
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because the high concentration of calaum damages the lascular endothe- 
lium " Hemorrhage interferes uith healing 

Because of h 3 'percalcemia the calcium concentration of the urine is 
increased and the formation of urinarj calculi is a prominent part of the 
disease Uremia may result from impaction of the renal pehis AMth 
cr} stals of calcium phosphate ® A case m u hich death occurred from 
such uremia was obsened b}’- one of us (O A B ) 

CLINICAL FEATURES 

H)'perparath 3 roidism occurs two and one-half times as trequenth 
in females as m males ^VhIle cases hare been reported m which the 
condition occurred from the second to the ninth decade, in about half of 



F,g 1 — Operate e scar, indicating the site of the tumor 


all cases it occurs m persons between 40 and 60 3 ears of age In onh 
6 per cent of reported cases has it occurred in the second decade 

Clinical simptoms usuall) consist of pain and localized swelling of 
bone, possibh with defonnit 3 and disturbance of gait Nephrolithiasis 
and associated renal infection mat lead to abdominal s\ niptoms some- 
times diagnosed as duodenal ulcer or appendicitis Pohuria and poh- 
dipsia mat be present Terminallt the patient mat lose height ott mg to 
destruction of the skeletal ststcm Howetcr, htperparatht roidism is 

8 Dson K A , A\ood F C, and Ratdm I S H\T)erp3rath\ro di‘m v 1 h 
Rena! Insufhcicnci \m J M Sc 1 91 

Sa Gutman, \ B Swenson, P C, and Parser' AA B Dific'c-ial Di—- 
no'is of Hvperparatliiroidism T A Af A 103 8/ fTi!\ Itt 
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not nctfssiiiK asbocuitcd with osseous changes A^any patients with 
Inpeip.iMthMoKlism ha^e no S}niptoms refeiabie to the skeletal system 
and piesenl no locntgcn eMdcnce of disease of bone There may be no 
eie\ation of the phosphatase content of the blood and no evidence of 
o'.vtmis ch.ingcs at biops\ ^ 

ft is gcneiall} understood that the disease is characterized by a high 
calcium and a low phosphorus content of the serum Shelling^® stated 
that the lowci hunt of the value for serum calcium m cases of hyper- 
paratliMoidism is 12 5 mg pei hundred cubic centimeters However, 
Albiight and his associates” stated that the average value for serum 
calcium was below 12 5 mg in 40 per cent of their 35 cases, the lowest 
a^crage being 10 7 mg Chemical examination of the urine reveals 
a high urinary output of calcium, and the total protein content of 
the serum is low 

Roentgen findings consist of osteoporosis and the presence of cysts 
The calvarium may be thickened and granular and the tables of the 
skull indistinct The cortex of the long bones may be thin, indistinct and 
irregular AH the bones may be involved Renal calculi may be 
demonstrated 

In the differential diagnosis of the osseous lesions associated with 
hyperparathyroidism the following diseases must be considered 
Focal osteitis fibrosa 
Metastatic carcinoma 
Multiple myeloma 
Osteogenesis imperfecta 
Single bone cyst 
Senile osteoporosis 
Paget’s disease 
Osteomalacia 

Space does not permit a detailed discussion of the differentia isg 
nosis The reader is referred to the recent literature 


TREATMENT 

Surgical removal of the adenoma or the involved gland , 

immediate correction of the disturbance m calcium-phosp lorus 

9 Albright, F , Sulkowitch, H W, and ^ 937 ^^*^ 

in Diagnosis of Hypei parathyroidism, Aw J M ^ j 5 ,,ease, St Loms 

10 Shelling, D H The Parathyroids m Health a 

C V Mosby Company, 1935 j cm A Jtocntgcnohsic 

11 Camp J D Osseous Changes w H,perpara-h,eo,d,sn, A Keen 

Study, J A ’m A 99 1913 (Dec 3) 1932 
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li‘'in Iinpioxcmcnl in man} s}inptonis usually follows If the disease is 
in an eaii} static and the osseous changes are mild, a complete return 
to norin.il stnicluiall} ma} be expected In cases of more advanced 
nnohement lepair of bone occuis slo\\ly, and m cases of far advanced 
nnohement complete ieco\cry cannot be expected Immediate symp- 
tomatii .md structural impro\cment is impressive, but the results are 
not necessarily permanent Location of the adenoma or hyperplastic 
gland at ojieration is not aluajs easy, and multiple operations have been 
neccssai}, 1 case having been reported m which the adenoma was found 
at the sc\cnth operation Recurrence of symptoms due to the forma- 
tion of other adenomas or to hyperplasia occurring in remaining glands 
ha\c been reported, necessitating reoperation Other cases have not 
been followed for long periods Roentgen therapy may decrease t e 
actnit) of the gland, but experience wnth this form of treatment ^ 
been limited ” Administration of calcium, phosphorus and vitamin 
has been advocated 


KEPORT or A CASE 

M S. an IS ^car old white girl, was first seen m the ^ 

(V L B ) on Feb 1, 1936, complaining of recurrent pam m the n 
quadrant of the abdomen and of two tender nodules in the 
of the neck Neither complaint was disabling and she ^ ^,33 

because her sister had recently had a ruptured appendix P 

entirely irrelevant Her mother had been confined to a 

patients for one year and had been discharged with a i 

of the right lung three years previously The two lumps P 

had been present for six months ^wo lower teeth on he 

extracted on the advice of a physician (23 Kg) m weight 

mild chronic appendicitis The patient ha ^ was normal There was no 

during the past six months The menstrual history was norma 
history of arthritis, fractures or pains in the joints 

Physical Evammahon —The tonsils had been | The thyroid 

tion of the eyes, ears, nose and f ?the cncoid cartilage there was 

gland was palpable Just below and to ^ ^ be rather deeply seated 

a spherical tumor 2 5 cm in diameter, which ^P^^^ There was a 

in the neck but was freely movable and no ,, area Examination of 

somewhat smaller but tender mass m the subma^Jl^ y , 

the chest gave negative results J There was no adnexal tende 

point Rectal examination revealed a ,be extremities gave ent.rcb 

Ls The ovaries were not palpable Examination 

iTchmxhill, E D, and Cope, O 

Hyperparathyroidism Surg ^ Obst^^^^^^^ P3rathyro.ds m Osteit. 

monandPolym P (April 21) 1934 

Qinic, J A 
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negati\e results Examination of the blood repealed the following lalues hemo- 
globin, 90 per cent, erx-throci'tes, 4,400,000 per cubic millimeter and leukocj-tes, 
7,500 per cubic millimeter, wath pol 3 morphonuclear neutrophils 62 per cent, hmpho- 
cj-tes 36 per cent and eosinophils 2 per cent The coagulation time was three and 
one-half minutes Unnaljsis ga\e negati\e results 

Progress — The patient was admitted to the hospital on Februarj 14 A 
diagnosis of mild chrome appendicitis and ceriical Kmphadenitis of undetermined 
tjpe was made at the time of admission Appendectomj was performed The 
appendix was normal on gross examination The abdomen was thoroughlj explored, 
but no abnormahtj was found A submaxillar} l}-mph node measuring 15 mm m 



jrjgr 3 Roentgenograms of the lower end of the right lemur, A taken on 

Oct 8, 1936, and B on Dec 5, 1938 Thei 'how almost comp'etc filling in of 
the cist 


diameter was remoied The larger tumor in the neck wa' situated beneath tic 
plate snia muscle hmg on the lower portion oi the right lobe of the tluroid gland 
at Its lateral border This tumor was remoeed without difnculn The po'toperatne 
comale'cence was uneeenttul The patient was discharged iron, the I ospml ei 
the sixth postopcratii e das 

Pathologic Reran (O A B ) -The appendix was normal Tin cere eal len-ph 
node exhibited chronic inflammatore heperpla la The rean.nder c tl e v em a 
consisted 01 an oeo.d encapsulated ma^s measuring 2o mm in iraxi i c a i e cr 
It was rather soft and fnable On section it was h.rrge or opm. . 


/A’C/y// /:s 01 '^bRGLR] 




\ l ^ -'-''Inl lnM.„lnhc I„ the larger cell areas there was a 

e .n.iiuun uit into cords or ttthtrJcs, uith recogn zahie lumens m some 
t H, c s \ hrnnuh, nt the tumor there uas a rich eascufar stron a, with conspicuous 
I in oisHriuiit ot hloor) \essels m some 'irf'is Tim i ^ i 

' m some areas 1 he pathologic diagnosis was In per- 

nimtiomng .ideriorria ot a pniatlnronl gland 


infiftii hi pot t (Dr K \\ ifcGeoch) — There was considerable difficulty in 
persuading the luticiU to return for further observation, and roentgen examination 
was not rnade until Afae 2. two and one-half months after the operation Roent- 



Fig 4 — Roentgenograms of the upper end of the left humerus, taken on 
Oct 8, 1936, and B on Dec 5, 1938 


genograms of the skull, hands, shoulders, knees and spine were taken There 
was a fine granular mottling throughout all the bones, with marked irregulant} 
and thinning of the trabeculae The skull had a moth-eaten appearance, whi 
small areas of increased density There was a cyst m the distal e\trenut> o 
the fifth metacarpal bone of the right hand, one at the upper end of tic e 
humerus on the medial side just below the epiphysial line, one in the loner en 
of the right femur above the medial condyle and one at the upper end of ic 
tibia on the medial side The roentgen diagnosis was osteitis fibrosa cjstica 
Fuif/icr Data— The first opportunity to examine the blood chemicalh 
May 2, two and one-half months after operation At that 

t'nf the blood was 10 5 Gm per hundred cubic centimeters The p 
r :mp ints, .0 disabilities and no symptoms 

posture was goed §he recened no further treatment On October 
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complaints and phi sical examination ga\ e negatii e results She had gained 10 
pounds (4 5 Kg) in weight in the past two lears Pam in the right lower 
quadrant of the abdomen had not recurred On Dec 5, 1938, a check-up roentgen 
examination ot the right hand right knee and left shoulder reiealed almost com- 
plete filling in ot the cists which were found in the distal end ot the fitdi 
metacarpal bone of the right hand in the upper end ot the left humerus and m 
the lower end of the right temur m the original examination The trabeculations 
were still irregular and thickened and showed a tendenci toward cist lormation 
In a comparison ot the roentgenograms with those taken on Oct S 1936 greater 
densiti in the trabeculations ot the cist was apparent 

COMMEXT 

The sequence ot diagnostic and therapeutic eients in this case iias 
irregular, because the correct diagnosis was not suspected until the 
tumor had been remoied and a pathologic report rendered Tor this 
reason chemical examination of the blood was not made until too late 
to be of am lalue and roentgen examination of the skeletal si stem was 
dela} ed for the same reason A clinical diagnosis ot tuberculous ceri ical 
adenitis t\as made because (1) there were two masses in the neck and 
(2) there was a bistort of contact with tuberculosis Pathologic exami 
nation revealed that the smaller lump in the neck was a Inperplastic 
1} mph node The cause of the In perplasia w as undetermined 

The unusual features of this case were as follows 1 The patient 
was in the second decade of life in which onh 6 per cent of paratln roid 
adenomas occur 2 The tumor was palpable 3 Excision was per- 
formed easih, III contrast to the difficult! frequenth encountered in 
locating the tumor 4 The adenoma apparenth de\ eloped m an ectopic 
parathyroid gland 5 The patient was cured of the priman disease 
before the correct diagnosis w as suspected chnicalh 

The osseous lesions demonstrated roentgenograpliicalh had almost 
complete!! disappeared within eight months after the operation and the 
patient was entireh well in the inter! al At the time of writing after 
nearly three ! ears, there is no clinical or roentgen c! idence of recur- 
rence The s!mptoms leading to a clinical diagnosis of appendicitis 
were unexplained except that small renal calculi might ha! e been present 
Examination of the right kidiic! boweier did not reieal the presence of 
calculi 



bhMPLK STANDARD APPARATUS FOR TREATMENT 
OJ'' COMPOUND FRACTURES OF THE 
HAND, FINGERS AND WRIST 

KLI’ORT or A CASC AND EVALUATION OF 
THE END RESULT 

ALLYN KING FOSTER Jr, MD 
Junior Assistant Surgeon, New York Post-Graduate Medical School 
and Hospital, Columbia University 

NEW iORK 

T he literature abounds with descriptions of aJJ types of apparatus 
which have been of benefit in specific cases of fracture or severe injury 
of tlie hand and fingers There is, however, no uniformly recognized 
method of making these appliances practical for all kinds of injuries 
to the hand and fingeis Moreover, I know of no appliance that can 
be said to be univeisail}'’ easy to procure when needed nor any that is 
as simple and safe to use as the one which is herein described 

The best therapy is often the most simple to prescribe and carry 
out for the really complicated compound hand injuries mentioned 
The various principles of treatment of compound fractures of the hand 
and fingers need only to be mentioned in order to demonstrate the sim 
plicity and ease of quick construction of my appliance 

The types of case in which the method applies are varied It may be 
used for any or all of the following injuries 

1 Compound fracture of one or all fingers 

2 Compound fracture of the hand and/or the thumb 

3 Compound fracture of the wrist and/or fracture of the hand 
and/or fingers 

The cost of mateiials for this apparatus is difficult to estimate, but 
it IS negligible The materials (fig 1) include the following 

1 Heavy wire-cutting pliers 

2 Several steel wire coat hangers 

3 Plaster of pans bandages (2, 3 and 4 inch [5, 2 5 and 10 cm ] 
rolls, as used in standard hospitals) 

4 Medium and small elastic bands (assorted), about one do/tn 

5 Round, straight cambric sewing needles (assorted sires) 

6 Adhesive tape 


214 
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7 Six to t-\\ehe small corks 

8 Hea^} suture silk, such as is kept in a standard hospital operating 
room suppl} 

9 Rolls of cotton batting and assorted gauze dressings and roll 
gauze bandages 

10 Iron extension ring — a “banjo splint ” or a substitute as 
described 

The method of constructing the apparatus depends somewhat on 
the t)pe and extent of the injurj, as well as on the time after the injurj 
when the patient is first seen 

No digression from the mdnidual surgeon’s principles of treatment 
of compound fractures need be made The apparatus is compatible 



Fi- 1— Essentials lor construction ol the apparatu- gauze rolls padding 
plaster ol pans, adhesne tape elastic band, .teel wire coat Iiangers and wire- 
cutting pliers Sewing needles corks and silk suture material are not shown 


With either “open ’ or “closed treatment and mat be adapted to either 
It causes no shock in application, and in cases in which the patient is 
brought to the hospital in profound shock it mat be put on without the 
slightest hann protided its limitations arc understood It will then be 
in position, so that the surgeon mat later applt traction in ant wat 
he sees fit according to the roenteen indication 

Before entering on a description ot the apparatus u is important 

1 1 " ririncinks of the treatment ol eomiiound ir-’C- 

to emphasize the mam principles oi me i 

tures \fter these are m mind it will be seen lint the imthod ni treat- 
ment to be described complies exacth with these princip'es t_ ,reuu 
consideration must be g.^en each case be.ou am -^pp^r^.us is co .- 


Jl{. 
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<N‘innc-(l oj auipiotl j ),c mechanism advocated m this communication, 
In In \ c, w dl u ithst.ind tlic most critical ohscr\ation of specialists m the 
tu.UnuMU ot complicated fiacltircs of the hand The idea of the appa- 
laiiis is piohahh not entneh oiigmal, the appliance is a combination 
ot sec Cl a! kinds of apparatus, uhich have their own separate merits 
(hie must leain how to use it after it is in place and must tr} it out 
to see Us simpIicUc ot action and its general practicability It is 
ccTlainh a leliahle mechanism for making the treatment of severe injuries 
of the hand and lingers and ecen of the ^^^st a business-hke and clear- 
cut st.uulaid procedure foi eicry hospital 

i he main pi inciplcs in the treatment of all compound fractures 
can he briefl} lecieucd in a few woids Fust, the risk of infection 
must he nnnimi/cd (legaidless of the type of treatment used, whether 
"open” or "closed’') Second, satisfactorj reduction must be aimed 
at ecen if it c.mnot aluajs be achieved Third, immobilization must 
lie obtained and maintained at the direction of the surgeon and not be 
left to chance Fourth, traction wust be obtainable when necessary 
and if ficccssary must be uniformly maintained Fifth, changes m the 
direction of traction must be possible with whatever apparatus is used, 
so that It maj' be possible to o\eicome a probably bad start in the treat- 
ment of the more severe and shocking accidental injuries Sixth, early 
mobility should be possible Seventh, the need of visibility and accessi- 
bility of the wounds of compound fractures can hardly be stressed too 
much when a mechanical aid is required, especially with injuries to the 
hand Lastl}^ the patient’s comfort must be considered from begin- 
ning to end if a good result is to be obtained All these provisions 
can be earned out if the apparatus J desciibe is used wisely an 
modified to the needs of the individual patient 

One or two other suggestions about the treatment of compoun 
fractures seem so obvious that they need only be mentioned to insure 
their not being forgotten or neglected Shock and hemorrhage mus 
at all times be the first considerations in the treatment of such injun 
One reason is that the hand and fingers have a large nerve 
predisposing to more shock than is often supposed, and anot er is 
the arteries of the hand and wrist are large and 
marked loss of blood, sometimes out of proportion to tie ^ 

One point to stress in the construction of a standard appamnis 
fractures of the hand and finger with severely contused 
proper application of one of the parts No plaster 

I refer to the plaster of pans portion of the 

should be applied to any part of any potentialK dan- 

covered IS clean and one is positive that no 


gerous 


infection is being covered 
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Plaster, then in this apparatus must be thought ot onh as an agent 
to fix the extreInlt^ abo\e the tractures, the nounds and the entire 
length of the broken bones (except those of the torearm in some cases) 
being left free and clear to be later immobilized D\ an entireh difterent 
means 

The plaster \\ill serAe onh as a firm, safe foundation for other 
parts of the apparatus The likelihood ot apphmg plaster to an arm 
■^^hlch ma) later become intected will be minimized it the plaster is 
not applied too tighth it the operator has had experience with its 
handling and makes sure that plentj ot cotton batting is used before the 
plaster is rolled on 

■\Vhen a hand is badh mangled up to the wrist I know of no better 
waA of treating the injur\ than bj this method, but pro\ision must 
be "made not to endanger the torearm from constriction below a safe 
point some inches abo\ e the w rist The elbow should be flexed and 



Fig ^ Application of plaster of pans between the wrist and the elbow, o\er 

ample padding, with sufficient plaster to make a firm foundation for the rest of 
the apparatus after this much has been allowed to harden 


the plaster cast earned halfwa^ to the shoulder on the upper part of 
the arm m such a case 

Since a hint as to the procedure has been gnen the general struc- 
ture of the apparatus ma^ be discussed Figure 2 illustrates the points 
where the plaster is first applied 

The plaster nia% ordiiianh stop short ot the elbow b^ a sufticieiit 
margin to insure comtortable flexion and <=hould extend to the wrist 
where plenU of padding should be u-ed before the plaster is put nii 

This first application should be the thickness of a cast that will 
be solid but not bulkw usualh requiring at least three to lour rolls oi 
3 or 4 inch plaster The plaster should be al’owed to harden Tune 
will ^ar^ tor this but it is most important that tin. tou.idat.oii c^.. b. 
firm, so that later applications ot iron amis nr the s e J i ire will not 
dent the plaster and possibh cut oft the circula .m, eati.. pressure 
necrosis 




IKCUn LS Of SURGERY 

i lie ihm .s(t{) IS (o cut the flexible steel wire coat hangers so that 
Pknt} of straight pieces may be obtained A straight length of at least 
a foot and a half (45 cm ) wJicn bent so as to form the general shape 
of a banjo iiead and handle ^\llI suffice to make the banjo splint exten- 
Mon ring that so often is hard to find when needed If the wire from 
two more coat hangers is wrapped around this framework in the 
manner of a grapcMiie ^Mndlng around a small branch of a tree, the 
banjo arm will be strong and inflexible This assures a fixed radiating 
surface distal to the hand for the application of traction in the line of 
the forearm, as is shown m figure 3 If the iron banjo splint is avail- 
able It may he ulihred, of course, in place of the coat hanger wire 



Fig 3— A, coat hanger wire bent m the shape of a banjo splint and reenforced 
by two more lengths of the same material, wound around it like a grapevine is 
makes a strong “banjo splint” m a few moments F, banjo splint incorporated in o 
place by the addition of a few turns of wet plaster over the now solid foundation 

cast 


Next, It IS important to decide just what kind of extension o je 
hand Itself is needed and what amount of flexion of the hand 
fineers seems indicated 

, 

arms IS illustrated in figure 4 




/A-a//f£? OP SURGERY 
Jti a ]>Iint()t;ranli the ‘‘nnnor*’ o.iri «?„ » 

in llic (liuxtnm at cithci the "unnpr" nr “i » 

fnn ,m.,H.ri, ^ upper or the lower’' cross arm, there- 

,11 =“rt =>■■= shown ,n the modeJ pictures The 

M,a!i s,,;,,, shots ,„ /ignre 7 show the actual apparatus as used m the case 
nerem rcjwiicd 

Little further explanation is necessary to illustrate how easily the 
wounds on the dorsal nr palmar side (or both) of the hand and fingers 



Fig S — A, lengths of coat hanger wire, about 8 cm Jong with 1 cm ends 
bent at an angle of 45 degrees, make satisfactory side arms with which to stabilize 
the upper and lower “modified banjo arms” by attaching them to the mam banjo 
splint B, bare framework of the apparatus completed by attacliment of the 8 cm 
lengths of wire from the upper and lower arms to the mam banjo splint by adfiesnc 
tape It IS easy now to see how attachments can be utilized for extension an 
counterextension in almost any direction 


can be reached or to show hoxv extension and counfertraction in all 
directions can be obtained by using rubber bands, attaching t icni j' 
an interposed silk suture either to a finger nail or to the ends o a n 

inserted through the fleshy tip of the finger as stounj 

by adding extra cross wires to change the hue of pull (not 




•lul-AYL/^ 


Fig 6— Bare framei^ork oi the apparatus in another \ie\\ «ith elastic bands 
connecting the model s finger nails to the main banjo splint A.cttialK the finger 
nails maj be used for extension bs threading them %Mth silk suture material and 
attaching the silk to the elastic and, in turn, the elastic to the banjo splint Counter- 
extensions b^ bandages connected tvith the upper and lotter arms are not illustrated 
in this photograph, but ma\ be seen in figure 7 






r 1 » « liner ci«c rcpofltd ^ 

rrsrrirr -r-v" 

tnhnccd traction ba clastic banc - ^ ^ ,, r, g , , c 1 i 'n t ,' < • 

a s Ik suture through the hneer nai 
finger as shown in figure SI 
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Anotlicr Ij-pc of c, oss ai ni. well padded and carefully bent into nlacc 
9 a^d Ic’d the f ' r 

of lacerations or fractures near the bases of the metacarpal bones 



Fjg 8 — Method of attaching the elastic rubber band to the needle which is 
inserted through the fleshy tip of the finger Protection of other fingers is pro- 
vided by corks covering the ends of the needle 



Fig 9 — A, another piece of coat hanger wire, properly bent as s o'ln 
makes an ideal support which can be added to the foundation cast i 
extensive lacerations on the flexor side of the wrist the foun 3 tion 
extend far enough dtstally to support the uTist B, same, pa e an 


gauze 


It IS seen, then, that the method depends on the needs 

and on the physician’s understanding of hat is 

ment of all the different kinds of ,,ch ' 

Briefly, there is no other way than to stud) the 
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fracture, as to displacement, apphcabilit} of extension, apphcabilitj of 
coiinterextension and general apphcabilit} of the apparatus 

In the case here reported, for example, all the fingers ot the right 
hand ^^ere imohed, and it was found that one ot the compound 
fractures of the ring finger was not satistactonh reduced bi com- 
paratively straight extension dunng the first few dais It was simple 
to change the direction of pull after a dai or two so that the finger was 
flexed at the joint between the first and second phalanges and pull in 
two directions exerted so as to oiercome the likelihood of further 



F,g 10 — -I -anic ceneni appintu- TIic support, nir arm -houn m fi^i.rc 9 
IS m place and is indicated In the arrow P different new ebowing tie 
supporting arm (indicated bi the arrow) well padded aid incorporated under 
the hand A few more turn^ ot planter haie been wrapped around it and arou"d the 
foundation ca^t aboie tlic wri't 


displ-tcemcn and to proiide better rcdticlinn ot the imcturc ot tic 
middle plnhnx 

The wounds on the dorsuni oi all the liiuer^ we . o t r ti ^ 

palmar side, were simple to drt'= but the dre"m^ wo nf ac 

difficult it ana other kind ot '■phtit had Ixe i u e^ lO 
on or if the splint had had m be ninaed i u!\ 
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The ease to be lepoited lilustiates the simplicity and advantage of 
tic.Umeiit with tins appaiatus A detailed description of the injuries 
and final photogiajihs of the hand six months after the injury, showing 
about 85 ])ci cent letiiin of function (about 75 pei cent if considered 
cosmetically alone) aie gnen Theie w^as no complicating infection 


RCPORT or CASE 

L C , a man aged 20, a feeder on a dj e cutter, was first seen at the New 
Yoik Post-Graduate Medical School and Hospital on May 27, 1937, about twenh 
minutes after lia\ing caught all the fingers of the right hand in a dye cutter He 
described the injury as a crushing one, but added that the cutter allowed about 
1 cm of clearance at most, so that part of the injury was due to his instinctne 
attempt to extricate his hand as it was being mashed 

General ph>sical examination gave essentially negative results except or a 
fairl 3 rapid pulse rate (about 100) and some degree of shock, there w'ere pa or, 
weakness, sw'eating and ner\ousness The urine was normal ^ 

Both hands show'ed considerable discoloration w'lth printers ink ^ 
fingers of the right hand were blood stained, and had obviously undergone a 
crushing injury It w-as difficult to tell which fingers were most injured 
middle finger was bleeding the least and appeared almost necrotic at tirs s 
The patient was not closely examined further but was admitted to e 
after roentgen examination and was sent to the mam operating handa'^e 

treatment or examination w'as done preoperatively A loose steri eg 
w'as applied to the hand con- 

Operation (with the patient under nitrous ^ lodm^ 

sisted in careful sterilization of the hand and forearm wi 

debridement of the edges of skin along some of the petroleum benzine, 

solution was used to wash the depths of the wounds ^/X^-ere used 

alcohol, saline solution and a repetition of ^ M^ive Ct - 
where grease and dirt were adherent A small bit of dh ^ P 
from one of the fingers where the patient had had a 

the present injury pot before 

Examination was done in the operating room subjected to am 

The roentgenograms were now available and the pa . 

handling of the fingers further than Uiat 


traumatizing handling of the fingers further than 
d make sure that no important ligaments or ter 
Many lacerations were present, best portra 3 ed y 


of 
tendon 


Many t' z 

the photographs m figure 11 fractures of the midphalani?e= 

■Rrvpntffenoo-rams demonstrated comminuted fr extensor tcni 

“we and nng fingers There rvas ,e.« « 

a compound fracture Til 'hf od!cT finc^r 

palmar side m all the tm. 
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repaired, nor ^^as the inch or so ot extensor tendon of the middle finger replaced 
Instead it ^vas cut off cleanh, because of its de\italized appearance 

Sillv suture material uas inserted through the nails ot the index and middle 
fingers Cambric se\Mng needles were used through the fleshe part of the rin- 
and little fingers The ends ot the needles were cohered b 3 corks (fig 8) 

Next an apparatus consisting of the cast prcMoush described and a cast iron 
banjo extension ring’ sphnt was used A similar mechanism has been illustrated 
in the photographs Figure 7 bhows the one actually u«ed 



Fig 11 — A, print ot the left hand re\ersed, so that it appears to be the right 
hand The shaded areas illustrate the lacerations on the dor-al side oi the fingers 
where compounded joint lacerations and compound fractures coexisted Compare 
'\ith the final result eight months after mjun (figs lo 14 and IS) B areas of 
laceration and cutaneous in\ohement o\er the exposed joints iracturcs and deep 
tendons on the flexor side Compare with the final result eight months alter the 
accident, shown in figures 13 14 and 15 


The fingers were mo^ed little or not at all to minimize trauma and extension 
was held hghth ba the silk sutures to the iron ring distalK No attempt was 
made to exert elastic tension on the fiigers at this time bccai s nl the sc\crit\ oi 
the injuries and the danger ot lurther loss of circulation \ itli the o i ct ot post- 
operatite edema and congestion 
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sitmfactonh and tlmi InmnlhorT'' circulation would continue 

required, the ap,)aratus was augmented byllL eh 

Postoperatne rociifeen ov-i. ^ 'C band extension on the fingers 

'tan enre of ll,c «o,„fd C!! 7.'”/ f”'' " '"v *ys 

more ralisfaclor. tl,a„ ,l,c nictliod ° “'’’""'"S' ‘ta tagers could have been 





ife 

I 


I 


Fig 12 — A, oblique fractuie on the external side of the base of the mu 
phalanx of the index finger There is much capsular and soft tissue sueJimg 
comminuted fracture of the base of the midphalanx of the middle finger, i\it < 
vertical fissure involving the articular surface S^\eIhng of the capsule an e 
the soft tissues is present C, comminuted fracture of the midphalanx o ‘ 
fineer with a vertical fissure line involving the articular surface , me i 
.hTiva, border of .he heed of .he pros,m„ phalanv, 

nlacement of the major distal fragment of the midphalanx , 

SXr a^d sof. ..sroe ...elhog a, comn„nu.cd fraCure a. .he hoe o ^ 
“rmmal phalanx of .he h.llc linger, par.1, ,n.r,-ar.,cnlar, ,u.h cpo.hr 

tissue swelling 
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When healing seemed to ha^e begun, roentgenograms were taken and all the 
fractures e\cept that of the ring finger seemed to be fairh uell reduced It i\as 
at this time (about the fifth da\ ) that the additional ^\ire ‘arms” were added 
to the cast and braced with the stabilizing “fixation” wires of the same materia', 
so that the apparatus could be utilized in a different waj for one of the fingers, 
the ring finger The application of a muslin bandage around the proximal phalanx 
of the ring finger and a change in the pull of the rubber extension band proMded 
the difference in therapj indicated b\ the roentgenogram Further displacement 
of the proximal fragment ot the middle phalanx antenorh was thus pre\ented. 



Fig 13-^, result eight months after the accident B same Mewed from the 
dorsal side 


and the chance of better reducing the distal fragment ot the middle phalanx was 
increased The mechanism succeeded fa.rh well and could ha.e been eas.h 

modified again had it been found necessan 

the third postoperati%e das the patient was encouraged to mose the fingers 
shghtlj and not to mind the dressings, which consisted ot oreful remos-a o 
crusted blood and serum At the time of the dressings the finger- " 
massaged toward the hand bs means of small peroxide sponges 
solunteered the statement that the hand ahrass felt better alter the drc. g- 
He had no pain and required sedatises onls tor a night or two 
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Shock pIa^ed a part in this case in that the patient could eat little and drink 
Ic'S for the first three da\s after the operation Dextro-e in saune solution was 
gixen intra\enoush on two occasion^ to counteract the gastric disturbances and 
compensate for the patient s inabihU to take in enough b\ mouth to offset the 
postoperatne reaction and dehtdration 

Xo intection occurred, parth owing to the use ol strict aseptic technic from 
Leginn ng to end The wounds remained healed except tor slight necrosis at the tin 
oi the middle finger, at the base of the nail tor about two weeks Culture of the 
exudate was sterile at the end ot se\ent\-two lnurs 

The fingers were released from tlie apparatus at the end of tour weeks, and the 
patient was instructed in detail about exercises and baths thereatter Baking and 
massage were instituted in his daiK regimen 

hat the patient required more than ane thing else was repeated encouragement 
and example as to the t\pe ot exercise and the means oi increasing the usefulness 
of the hand It was difficult to conxince I tm of the need of continuous effort o\er 
a period ot months 

A.bout nine weeks atter the accident there was approsumateU 70 per cent 
return of function At the time of writing the cosmetic result is better than lair 
There is some loss of soft tissue at the tip of the middle finger There is inabilitx to 
extend the middle finger completeh at the distal two joints The joints between 
the proximal and middle phalanges of the index, middle and ring fingers, all of 
which were badU lacerated, hate remained somewhat larger in circumference 
than normal The terminal joint of the little finger healed, and a new nail appeared, 
toriunatelj without ant deformitv to speak of 

The end result is illustrated b\ photographs taken eight months after the 
accident (figs 13, 14 and 15) 

[XoTE — On April 20 1939, nearh two tears after the operation, the patient 
appeared to hate suffered no retrogressit e changes and had not the least com- 
plaint the functional end result hating remained the same as was obserted seten 
months after the operation ] 

SbtltltRt. -WD COXCLLSIONS 

J^Iuch has been written about special meclianisms and apparatus of 
all kinds for treatment of fractures of the hand and fingers but little 
about simplification of the treatment of compound fractures m the same 
location, although this is a problem of xast importance to industrial 
surgeons and surgeons dealing with traumatic conditions, as well as to 
practitioners ex eryw here 

A defimtel} inexpensne efficient and easx means of treating such 
injuries, particularh the worst lacerations and compound fractures 
"ith especial regard to apparatus, is described in sufficient detail to 
recommend consideration ot its adoption m almost all cases under 
nearh all hospital conditions The materials required can be found m 
exen'the less expensueh equipped institutions at a moments notice 
A chorL rex lew of the lules of treatment of compound fracture^ is 
included The most important considerations in the treatment ol cnin- 
pound tractures ot the fingers and the hand are listed 
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I lu < vf nj .1 jvilit III wlin siMlirifl a inaiiglm^ injur} of all four 
ls*{’ < r ot th( in'iit li'iiul, uttii •.(\ti.il (oinpnuiul Iract arcs, compound 
luti iiioii'’, aMiKioii III a Uiulnti and latcralionii of both sides of 
fh'' itiujd In cliNinbiii m <I(tail up to ciLjiu months after the injury 
I fit I 's* ilhisiiattN iht list and tflitaiv of tlic management of such 
i s< ii t( iiijmi uitfi this ajtparaliis j he estimated percentage of return 
ol Staultfin is lindit r ifiaii riiiglil he c\pc.ctc(I fiom the use of other 
splints oi lilt t h iiiK d aifls 

j lit ri Is a rial lued oi htiui iieognition of the importance of severe 
iiijtuits of ilu hand and hngeis aiui the best basic means of treating 
llum I I lia\i shown a melhofl which is possible, safe, efficient, 

tm\penst\c .ind iimi<»rm It ma\ he cmploicd under different condi- 
tions and III N.irioiis lotalities and is aeailahlc to all ph}sicians everywhere 

52S Pirk \\cruit 



CALCIFICATION OF THE SUPRASPINATUS 
TENDON 


CALSE, PATHOLOGIC PICTURE AXD RELATIOX TO THE 
SCALEXUS AXTICUS SAXDROME 

A. BISHOP Jr, MD 

OKLAHOMA CIT\ 

A pathologic condition of the shoulder nith a calcareous deposit 
A\hich casts a shadon roentgenographicalh has become an increasing!} 
popular subject since it Mas first described b} Painter ^ in 1907 Ne\er- 
theless tailure to correlate the cause, the pathologic picture and the 
pathogenesis m itli the S} inptoms seems to be ratlier general 

This article is an attempt to correlate the pathologic lesion Mith the 
s}mptoms produced and to rationalize the treatment 

IXCIDEXCE 

Calcareous deposits about the shoulder are much more common than 
is generalh behcAed In reporting 200 cases of “periartbritis of the 
shoulder ” Dickson - found that 33 3 per cent showed a calcified deposit 
as re\ ealed b} the roentgenogram Carnett,®“ b} routine!} taking roent- 
genograms ot both shoulders disclosed that one fourth of his patients 
had bilateral deposits onh one shoulder being S}mptomatic at the time 
of examination 

Since the adoption about one a ear ago of a neAA routine for roentgen 
examination of the shoulder a diagnosis of calcification ot the supra- 
spinatus tendon has been made in a senes of 27 patients, 9 ot aaIioiu 
had bilateral deposits One additional patient had a calcareous deposit 
in the subscapularis tendon 

The occurrence ot such deposits is uncommon before the thirtieth 
or after the fiftieth a ear of life The }oungest patient m mi series 

From the Department of Orthopedic Surgeri, DnuersiU of Cincinnati Cin- 
cinnati, Ohio 

1 Painter, C F Subdeltoid Bur=itis, Boston M 5. S 7 156 375-349 1907 

2 Dickson, J A , and Crosbi E. H Penartlintis oi the Shoulder An 
AnaKsis of Two Hundred Cases T A M A 99 2252-2257 (Dec 31) 1^32 

3 (a) Camett T B The Calcareous Deposits ot So-Called Calcining Sub 

acromial Bursitis, Surg Gmicc &. Ob-t 41 404 421 1925 So-Calkd Sub 

acromial Bur-itis,” S Clm North America 10 1309-1317 1030 So-Called 

Calcifung Subacromial Bursitn Radiologi 17 505-513 1931 (b) Carnett T B 

and Case E A A Clinical and Pathological Discussion oi So Called Subacromial 
Bursitis, S Clm North America 9 1107-1126 1926 
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S' t 'I 'tt<! th' tilth <>v’ .Min tisti.ilh .irc allcclecl more often than 
vti'i’iji (J ti> 1), hut in tin 2.S jKint i.iscs 18 ot the patients were 


u (t >!( 


\N MOMS 

(iximin^ in jnihlNlud tlu Inst a(k(iuatc description 

sill u 111. in, 'I htU'-i lit lias ‘'itut i inj)lia''i/cd its mechanical imp 
ni'l !!■< nhitmii u> p itlichi^n iliamtts in the siij)raspinatiis tendoi 
I 111 1 itivttli lit thi ..liiiiilrli r iMitii lu tK t.itnr f inr nnrfinn blent 


of the 

I. III '•iiii.i^ lu mi.vi iciili veil importance 

lU'i !!■< It latum U> p ithclit^n iliamtts in the siij)raspinatiis tendon 

lilt t lp^ull lit till ''hfiuldii joint in its supciior portion blends with 

ami I'ttimus imlmtiintnisliahh from the conjoined tendon of the short 
lo! stom as tlio ionise to thin nisirtion into the tuberosities of the 

Ininu riis I lu tiiuloiiot tin snpraspmatus muscle reenforces the central 

poitiDii oi the lapsuli and is msiitcd into the anterior and uppermost 

put ot tlu it;realt 1 tiiluiositi '1 Ins attachment is just posterior to the 

hiiipita! p;ioo\i, wliiih ma\ he palpated 2 fmgerbreadths lateral to a line 
drawn Mitiialli upward fiom the ccntci ot the cubital fossa wdien the 
elhow IS flexed to a right angle 

i lu thm s\nn\ial limng of the subacromial bursa is tightly a leren 
to the tuheiositus of the humerus and to the adjacent part of the con 
joined tendons ncai their insertion to form its base and to ^ 
sml.iee ol the acromion and adjacent structures to form its roo 
the whole, the luirsa is circulai, concai oconves: and somew'ha sm 
than the palm of the patient s hand, extending below t le e ge 
aeiomion as much as inches (3 7 cm) at its q£ the 

sciJiUated from the shouldci joint onl} b) the conjoine 

short rotatois 

etiology 

Conccn.ng Ihc cause of calcareous f depos'.- 

fairh veil agiced that the sequence of changes ^ , There 

„on of calcium is pnmanly mterfe.ence with are 

IS considerable contioversy, however, as publication 

b. ought about Codman and Wnght. some time after P 

4 Codman, F A On Stiff and 

Subdeltoid or Subacromial Bursa and Its Clmica P Pen-Arthntis of 

ft s , ». "nd .90S, on S..« 

the Shoulder Joint, ibid 159 533 53 , R,,rsitis and Partial Rupture of 

Painful Shoo'*'' “ Evpl™ f,“ “™M„c,ion of the 

Supraspmatus Tendon, Su . , Lesions In or A 

S S™ 93 348-359, .931 
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of the first reports ot rupture ot the supraspinatus tendon, ad\ anced the 
hypothesis that calcium is laid down in the unabsorbed hemorrhage which 
fills the defect m an abortne attempt at repair of minor injuries to the 
tendon tissue w Inch normall} has a poor blood supply iloschocow itz ^ 
and Elmshe “ arm ed at a similar conclusion Carnett ^ recorded his 
opinion that the deposits are, as a rule, quiescent m their tormation and 
are due to tendinitis local necrosis ot the tendon and calcification pro- 
duced by often repeated occupational traumas which squeeze the supra- 
spinatus tendon between the tuberosit\ ot the humerus and the root of 
the subacromial bursa Brickner ad\ anced the h\pothesis ot a metabolic 
factor, but his theory^ was not commcing 

In discussing pathologic calcification in general, ells ' concluded 
as follows 

Am area ot dead tissue that is not infected, and that is so large or so situated 
that it cannot be absorbed, probabh will become infiltrated uith lime salts Most 
frequenth calcified, next to totally necrotic tissues, are masses ot scar tissue that 
hate become h\ aline subsequent to the shutting off of circulation in the scar b% 
contraction of tlie tissue about the \essels The calcium salts come from the blood 
where thet are held in solution or in suspension b\ the proteins ot the plasma 
in an unstable condition capable of being overthrown b\ the increased alkahnitv 
of tlie blood resulting from changes in the carbon dioxide content In the areas 
that are to become calcified, the circulation is ten leeble the blood plasma seeping 
through the tissues as through ant dead or foreign substance of 'imilar structure 
without the presence ot red corpuscles to permit of oxidatne changes and the 
consequent production of carbon dioxide The increased alkalmitt resulting irom 
the low carbon dioxide content of the tissue fluids renders the inorganic calcium 
carbonate and phosphate solution unstable and accounts for the gradual deposition 
of tliese salts 

Codman,'* ^\Tlson,® Fowler'’ and others bate operated on shoulders 
and found complete rupture ot the supraspinatus tendon follow ing such 
minor traumas as sudden elet ation of the arm to regain balance tt hen a 
person is about to fall It seems reasonable to assume that it such 
minor traumas will produce a tear through the entire thickness of the 
tendon, it should not be an uncommon occurrence for a few fibers to be 
torn in the center or for an incomplete rupture to occur with few or 
minor stmptoms Such a lesion would heal as ant wound does and on 

5 Moschocowitz E Histopathologt oi Calcification ot the Supn^pimtus 
Tendon as •\s<;ociated with Subacromial Bur-iti"; A.m T M Sc 150 113-126 1913 

6 Elmshe R C Calcareous Deposit in Supraspinatus Tendon Brit I 
Surg 20 190-196 1932 

7 Mclls H G Chemical Pathologt ed 5 Plnladdphn \\ B Saunder> 
Compam 1925 pp 4S9-496 

S Wilson P D Complete Ruplurc oi the Supraspinatus Tendon J \ M 
\ 96 433-439 (Feb 7) 1931 

9 Fowler E B Stiff Painlul Shoulder' ExclU'ite ot Tuberculosis and 
Other Intections T A. M A 101 2106 2109 (Dec 30) 1^33 
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u'|R-U{,n„ of the mjun unulrl had to areas of hyaline degen- 
on . ost ji.uiems nho haxe painful calcaieous deposits cannot 
H'tail Inning had an nijun sunkicnl to he disabling or even incon- 
Y'^'K.ng and nnn ^^ell have had such a sequence of events It seems 
iveh. tlicn. (h.il deposits in the tendons about the shoulder are laid 

(Own sf)uh in the nieas of Inahne degeneration subsequent to repair 
ot tepealed niinnr injuries 

In favor of this inpothesis and in accoid with my findings, Carnett 
and C.ise^ and Moseliocovv it/ vvoilving independently, lecorded as a 
iK'gativ c finding the absence of blood pigment in any of the many sections 
thev cxanimed \s seen in the i oentgenograms and as reported at the 
tunc of suigica! tuuoval oi at autops},"” the location of the deposit is 
usualiv in the tendon of the supraspinatiis muscle near its insertion into 
the giealer tubeiosity of the humerus — the site in vvdnch rupture occurs 
most ficqucntlv (fig I) This pait of the tendon lies m the groove 
between the tubeiosities and the rounded head of the humerus and is, 
thcrcfoic, not the part to leceiv'e the greatest damage wdien squeezed 
between the bone and the roof of the subacromial bursa, as has been 
staled by those favoring the occupational theory Also, in a senes of 
340 shoulders examined at autops}'’, Fowder® described more than one 
thud (17 of 44) of the patients wnth rupture of the supraspinatus 
tendon as having a calcareous deposit in the area of attempted healing 
about the defect 

One should not be misled by the term “tendinitis” as it was used 
by Moschocovvitz ^ in rendering the first account of the histologic changes 
of this condition From his descriptions of the microscopic picture it is 
clear that what he had m mind was mechanical mfiammation and reac- 
tion to the foreign body rather than reaction to an infectious agent One 
should recall, wdien considering the possibility of an infectious factor, 
that all cultures reported have been sterile The presence of infection 
with the associated mfiltiation of mfiammatory cells would increase tie 
local metabolism and, consequently, the carbon dioxide content o 
area This would lead to an unsaturated condition of the tissue fiui s a 
chemical imbalance wdnch accounts for the absorption of ^ 

long standing subsequent to the reaction accompanying an acute ar 
A similar condition is encountered occasionally in ca ci ca 
achilles tendon following trauma or surgical ’ 

rider’s thigh and calcification of the ligaments abou 
ceded generally to be consequent to tiauma 

E L Anatomical Observations on Rupture on Seniit 

J Si W S49-856, M3 EL A— H A 

Changes m the Shoulder, J Bone &. Joint Surg ^ Tendon ib,d 

rnatomical Considerations Relatne to Rupture of the Supraspinal 

19 13MS1, 1937 
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PATHOLOGIC PICTLRE 

Painter 1 rendered the first report of a case of calcareous deposit 
about the shoulder in 1907 but was in error as to both location and 
composition of the deposit, thinking it to be due to thickening of the walls 
of the bursa Also it has been suggested that this shadow -casting sub- 
stance was due to the accumulation of scar tissue (Baer^“) , to fluid 
under pressure, a hemorrhage (Beltz “) and to metamorphosed tat 
deposits (Stern “) It is assumed that these m\estigators searched 
onh m the bursa for the pathologic material, though Codman m 1908, 
reported the surgical remo\al ot deposits composed chiefl\ of calcium 
from beneath the bursa m or on the supraspmatus tendon This finding 



Fig 1 — Rocntgenognm snowing the usual site ot calcified areas in the supra- 
spinatus tendon The mass was completeh surrounded b\ tendon tissue and 
produced an eletation of the base of the subacromial bur^a but showed no signs 
of local inflammation 

was soon confirmed b\ W rede htcr b\ Brickncr *■* and still later 
b\ others These authors found the deposit to contain calcium and to 

10 Baer W S The Operatne Treatment of Subdeltoid Bursitis Bull Johns 
Hopkins Hosp 18 282-2S4 ld07 

11 Beltz, cited bt Bern J "km T Orthop Surg 14 -176-4So 1916 

12 Stern A\ G Metamorphosed Fat Deposits m Subdeltoid Bursiti= Surg 
G^nec & Obst 40 92-94 1925 

13 Wrede L Leber Kalkablagerungcn in dcr Lmgebung dc' Schultcrgclc'-k 
und ihre Beziehungen zur Periarthritis scapulo-humeralis Arch i khn Onr 99 
259-279 1912 

(Too rocs cordruf' .r rrx f^s'C) 
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'» '"'•"■■'I ,hc iMse of ,1,0 Inirs,., usually rolahon to the 

H I, Ion o llu su|„,,spu,,,lus .uuscio liut otcas, Dually associated mil, the 
suliM.ipul.uis ,U),I loss fiwiuenll, uul, the lufiaspinalus tendons 

ilc atiKu phous calcium phosj)l,atc and oxalate form a mass between 
tlicjualme coimectnc tissue fibcis ulnch fill the defect m the tendon 
(hi,'' 3), haMutr 11” cajisule or limiting membrane and being surrounded 
)\ an aic.i of local degeneiation usnalh the width of only a few fibers 
Sucli c. deal eons deposui, aie supposedh never primary in the bursa 
(fig 2) hut he beneath its base, in or on one of the tendons of the 
shot t lotatois (fig 4) i he\ \ai\ gieatl} in consistency, being soft 



Fig 2 — Extensive calcification of the supraspinatus tendon, which 
the roentgenogram to be within the bursa There were mild symptoms o t ir e 
years’ duration, with an acute flare-up following a trauma one month 
The floor of the subacromial bursa was smooth and glistening except or 
localized reddened area (fig 4) The deposit extended proM^ally 
substance of the tendon 1 inch (2 5 cm) from its insertion . .grd to 

through a sinus tract with a calcareous mass which had dissec e 
elevate the floor of the bursa for approximately 2 inches (5 cm ) Sections 

shown in figures 3, 4 and 5 


14 Bnckner, W M Prevalent Fallaces Con'ernw Snterom.aJ^ 

1,5 Pathogenesis and KaUonal OperaUve Tr«M™t Am 1 . 

IMS, Pam m the Arm, Snbddtoid (S»hacrom.aI) Enr^ 

Its Chmeal Types, Pathology and Treatment, J A M A 0 

1917 
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or hard according to the duration of the process In the earlier stages 
their substance is little more than a milk) fluid and resembles staph)do- 
coccus pus With the lapse of time, the fluid is gradual!) absorbed, m 
most cases the deposits har e the consistenc) of ointment and n ill exude 
m the form of a ribbon as if under pressure, n hen the oi erh mg tendon 
fibers are split After a number of months or eien rears, further 





hs 
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t '■fiin.Wrd t/i.K fioij) 500 f /yy, 

'""" '"•‘'"'■cnp.c consKlcral*"fl'’'Tr Tliesevaned 

'«■•>!, aed s„c»,„g of ,„o 



^ CaJafied mass in the supraspmatus tendon, surrounded by hi'ihnc 
connective tissue and showing a relatively normal overlying bursal floor Note 
the subsynovial reaction to the mechanical irritation The specimen was taken 
from the localized reddened area at the base of the bursa The roentgen appearance 
IS shown in figure 2 


Rarely, the deposits rupture into the bursa, producing chemical bursitis 
with effusion 



BISHOP— C4LCIFICATI0\ OF SbPRASPIS 4TLS TEXDOX 239 

In reporting the microscopic obserrations in sections of the supra- 
spinatus tendon from 31 shoulders. Case stated that he found cartilage 
m several (fig 5) and true bone formation m 1 The local reaction 
\aries m degree from the extensne formation of granulation tissue to the 
scattered infiltration ot a feu cells As the lesions are noninfectious, 
there appears to be little attraction for pol} morphonuclear leukocrtes 
LMnphoc 3 tes, plasma cells and large mononuclear uandermg cells are 
the ones usualh encountered (fig 4), but in mam instances foreign 
bod^ giant cells ma} be seen ^\'ith this cellular infiltration the fixed 



Fig 5 — MuIUple areas of calcification within the substance ot the supra- 
spinatus tendon Note the metamorphosis of h\ aline connectiie tissue to cartilage 
and the absence of a limiting membrane about the deposits, which in this area were 
bnttle and chalkhke This is beliei ed to represent a deposit of long standing 

tissue cells respond b} proliteration adding the fibroblast in few or 
greater numbers to the cellular ensemble to gn e a tt pical reaction such 
as would occur in the presence of ant loreign substance 

The sjinptoms presented in general bear no relation to the size or 
duration of the deposit or to the amount of inflammatort reaction at the 
base of the subacromial bursa It is gencralh belieted that the deposi- 
tion of the lime salts precedes b\ week-- months or e\en tears the 



'Udl’ts ol s/A-r,//t‘} 


niist { o! t litiK il *'Vin|>!*>ni \tttr lh« h IS tonncd, a mild traiT- 

in,i\ iiuiU .u ut« !ufi tnmi itioit uifii r.ipul <•!< u inpment oMlie da. 
ilinn.il ''Miiptuni'., v litt !i r< troni the rupture ot a icv, r 

tin .ulj.iunt t< tuion tih-rs 1 ht u tif? itiflammation, ^uth its incrco.'- 
supi'h .Hid .it I timul ition ot iritl uiuu.itfir} tdls (fit; 4), 'step'ip 

tilt Itu il lilt t ih'du r.itt, V tth stihst (jtu lit profitiction of carbon diovd'-i- 
Miliuunt .iiiunint to !e >({ Lti'uiuiIK to tlis'.olutioii ot the calcarc- 
fUj>o*'it lilt' stittiU'.'- .iiitl hniitatitiii t*t motion ,ictoin[)ain mg thb cu 

(iitioii .m <hu tt> jum .iiwl asMKi.'ttd iiitixtk ‘.pnMn in the acute ph- ^ 

hut III lilt liitotiu pii.isi tht V an dut to coiitr.uture ot the mu'^cle-*^- 

IieMUuiit" .ihout tin shoulder, ulmli r< stilts froiii the prolonged 
t.u\ tis.itniu 

s\ MfIDMs 

i he f^njup ot ttfiiditious rt spousihlc for dis.ihihtc 

joint li.i\e mutli m tomrnon uluii out. is consuicring the 

tourst ut the lesion .tiifi, if not c.irefull} studied, udi seem so ^ 
that a (lifteicntial tliattiiosis will he impossible 

Ocensionalh the onset of sMiiptoms is abrupt .and ' 
but a dct.uled mcjuiit m most c.tses will elicit the kistorv ot an 
hegmnmig UsualK . two, si\ or more mouths before the acute o 
noticed that thcic is an uncomfortahle feeling associated ^ 
moxements of the shoulder — abduction and internal tbs 

patients find that it is uncomfortable to he on that side 
most comfortable position for rest is on the back, with the ° 
the tioublesomc side aho\e the head, others learn to a ..jfed 
slightly on a pillow Later there is a definite pauuui i 
w’lth abduction of the arm through the arc from 70 to 1 

The usual sequence of eeents leading to an acute attac gt the 
of w'Oik wdnch places an abnormal strain on the shoulder, pa^ ^gHonin? 
time but recalled when symptoms develop How^ever, i 


lime our recanea wnen symptoms aeveiup — • jj ^^Q^iOiis 
morning the shouldei is stiff and extremel) painful on a ^ 


minor 


trauma to the shouldei , apparently insignifican , 


the 


same tram of symptoms 

An acute attack may be brought about m the same^ 
previous subjective symptoms Rarely, a patient can 
antecedent trauma oi previous symptoms of any kind j|-,e 

Pom — The pain suffered by patients wuth calcified 


of the shoulder should be grouped into three > 


region 

appear singly or in combination and may vary m 
agonizing 


degree 


from 


diich’’’'' 
jd!^ 


fill 




It has long been recognized that many patients su e 
matory conditions about the subaciomial bursa feel pain cut'' ' 

of insertion of the deltoid muscle This pain is descri e 
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or stabbing and has been compared to the pain i\hich accompanies motion 
m an arthritic joint 

A greater percentage of the patients complain of a constant dull, 
boring or aching pain localized to the tip ot the shoulder at the point 
of greatest tenderness It results trom accumulation ot serum and 
mflammator) products about the deposit, uhich increases the pressure 
u ithin the tendon and stretches the or erlj mg s} nor lal membrane 

There is a third trpe of pain associated rrith this and other lesions 
about the shoulder, rr Inch has not been or erlooked but rr Inch has ner er 
been accorded its proper significance At am time during the stage ot 
acute or subacute sjmptoms the patient mar suffer almost intolerable 
pain m the muscles ot the neck, in the scapular region and occasionalh 
dorrn the arm as far as the finger tips Most otten it follorrs the dis- 
tribution of the ulnar nerre, but occasional!} it is encountered m the 
areas innervated br the median and radial nerres It is described as 
shooting and burning in nature At times there is numbness like the 
sensation experienced rrhen an extremitr “goes to sleep ’ Xot infre- 
quently there is also srrelhng ot the inrolred hand Sensory and otlier 
subjectire neurologic changes are not uncommon These findings, 
composing a srndrome heretofore referred to as “brachial neuritis,” 
are identical vith those encountered in the ‘scalenus anticus syndrome” 
and are beheied to result from reflex spasm ot the scalenus anticus 
muscle of the affected side 

DIAGNOSIS 

From the foregoing reMew ot the anatomy, etiologr, pathology and 
symptomatology of these lesions ot the shoulder, it can be seen that the 
diagnosis depends on a carefulh taken history and on the phy sical find- 
ings According to the srmptoms the duration ot the subjectne com- 
plaints and the seAerity ot the pain with its associated muscle spasm 
and limitation of motion, the pliA sical signs \ ary from case to case and 
in the same patient from da\ to da\ 

With the arm by the side, palpation will re\eal a localized area ot 
maximum tenderness below the tip ot the acromion which often coincides 
w ith an area of sw elhng This ma\ be accurately localized w ith reterence 
to the bicipital grooAe, proAided the s\mptoms are not too acute There 
w ill be a painful “hitch” on abduction and again on descent ot the arm 
Also, on abduction the tender area w ill disappear beneath the tip of tlie 
acromion, a sign described bA Daw barn *- in 1906 Abduction and rota- 
tion w ill be limited but the other motions usualh are essentialh nonnal 

14i Ochsner A Gage M and DeBake\ At Scalenu= Ant cu (NafTziccr) 
SAndroine, Am J Surg 2S 669 695 193a 

15 Dawbarn, R H M Subdeltoid BurMti<; A Patboeonomon c Sign ir' 
Its Recognition, Bo<iton M &. S T 154 691 l^Od 
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I lout \{ I. tlu‘ qtitstKJii ol whctlici cl takarcoiis deposit is present in 
am la-'C tan he stilled onh h\ an adequate roentgen examination 

\\ iu n tiu takified mass lies o\ct the suniniit of the luiinerus (fig 6), 
n nia\ Ik lost in tlit supenmposed shadow of the posterior portion of 
till atmnnon and the head ol the huineius when the usual technic ivith 
tIu tnhe diuith in fiont of the shoulder is employed Carnett® has 
shown that deposits in this location can be thiowm into relief between 
the attomion and the humeial head In directing the central ray slightly 
taudad and lateialh nsnall} 10 to 15 degrees from the vertical in each 
diiectiim 

d he inoie usual location of these calcaieous masses near the inser- 
tion of the tendons, howener, piesents a difterent problem With this 
in mind the suhaciomial huisa was opened to allows pieces of lead to be 
accuialel\ placed between the tendon fibers Roentgenograms w'ere 
then taken with the aim in \ carious positions As is showm in figure 
the imjiortance of securing i oentgenogi ams wath the humerus in different 
dcgices of lotation cannot be o\ eremphasized 

Even when the position would demonstrate the deposit m silhouette. 
o^e^e\posure or o^ ei dec elopment ccall demonstrate only shadows 
more dense areas It is therefore suggested that a semisoft tec 
be employed routinely in roentgen examination of the shoulder This wi 
1 ec eal a shadoev of the deposit if it is present and wall a so ® 
depai lures fiom noimal in the sui faces of the adjacent bone 
scope v.e«s of the shoulder ate des.red, two exposures w. 1 
humerus .n the neutral pos.fon and a tlnrd w,th the humerus m 
rotation cvill piove satisfactoi}'’ 

treatment 

In considering the tieatment of patients 
deposits about the shoulder, one „„ 3 et of pam 

types, the acute and the chroi ,s 

localized at the point of the shoulder and p adco- 

at rest, the condition should be Jg ^In the less sec ere 

cated originally by Smith-Petersen and ,„d an ice 

attacks the patient may be kept comfo^he with . 
bag to the shoulder until the acute p 

subacute, or chrome, stage is ,avage if it haa .'»• 

diathermy or roentgen therapy a trial or 

been used previously not rcnm'C^- 

It must be emphasized that, altl g , produced In 

the local metabolism and result 
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Fig (, — 4, rcentgenogram showing lead markers within the substance ol tne 
supraspna us tendonrone at its insertion and the otlier 1 inch (2 5 cm ) proximal 
The arm is in the neutral position with reierence to rotation Noe the super- 

impo ed shadow of the proximal marker and the acromion T1 e shadow ot 

the dis al marker is thrown in silhouette B roentgenogram showing the proximal 
lead n arker in the supraspinatus tendon as in 4 and another at the insertion ot 
the sutscapuaris tendon Note the supenmpo ed shadows ot the marker in die 

sub capularis tendon and the head of the humerus when the arm is in the neutral 

position C same as B except the arm is m external ro ation Note the shadow 
of the marker at the insertion of the subscapularis tendon in this pos t.nn as 
compared to B D roentgenogram taken with the shou der m the neutral^ tin i 
Note the shadow of the lateral marker which was placed between tie fiber, o' 

the intraspinatus tendon near its insertion The proxin al marke- is wi Inn he 

supraspinatus tendon 
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J4J 

imiiudi.itc uluf ftittn cxpencncccl b) the patient probably results from 
the It lease «tf leiiMon uithin the tendon 

in .1 iilatniK small ptittnt.ige of cases the calcification and the 
usultant sMiij)toms cannot be satisfactorily treated Acithout surgical 
Kinos.il Ibis m<i\ be peifoimcd thiough a short exploratoiy incision 
with the itgion nndci local anesthesia 


lU PORT or A CASE 

D R, a i\ti?rLs<; ac^cd V, a housewife, w'as referred to the Cincinnati General 
Hospital oil Oct 7 , 1937 , fioin the oithopcciic clinic because of severe pain in e 

kit shoulder, .iiiii and hand , r. 

Silt dcstrihcd the onset of a tingling ind “puffed-up” sensation J 
Innd aliout si\ months pre\ious!} At that time there was no 
shouldti. hut alter about two months she began to feel a sharp, g 
the region of insertion of the deltoid muscle on e eimion of t 
thtreafter, hmg on the affected side produced enougi ^ tender 

to prcccnt sleep Ih two months before . throbbing pa>n 

point at the tip of her left shoulder, where a constant dull bo g ,j 

Las present Ih.s was so seiero at night that she slep - 

worse, being so sec ere that she paid little atten ion o regularly swell 

her hand From six weeks before admission her eft hand would reg^ 

at nigiit, the swelling disappearing during tlie d y 

dropped dishes or other household artmles P-cked ^ L,, that she was 

‘•could not feel them” This resulted m great anxiety, she 

becoming parah red Uelnlessness forced her to give up 

Two weeks p.ee.ously, the tnereased pa.n ,,,e was bang 

„oi She sough, rehef by 

; 

made , , i, citation of abduction and of 

Orthopedic consultation j,,„t produced P 

of sensation over the en ir » pronounced over the u fountaiu 

^ 1 Thm diminution w'as mosi p recognize a lou 

heat and cold T-his patient could not h .Jentified m 

rrrf 33— ;set^ ^ 

flip right hand ■fn , j tUp rlavicie on the left tcndoii 

the sternocleidomastoid rnusc e^^ ScStn” ^rTe" Sti: 

The dtagoosts muscle of tb' tl”"' 

spasm of the stmlem „n,cal po • 

r„d roenlgeuogra™ of « ,, „„ but showed a ■! lo,.s -Iw 

L "'r ,'he greater ® i red to .be b”-'"' 
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On admission the findings were essentialh unchanged Her chief complaint 
was a sensation of puffiness and numbness associated with swelling oi the left hana 
and accompanied bj sharp, burning, shooting or tingling pains dow n the distribution 
of the ulnar nene to the finger tips Xeurologic consultants agreed with the findings 
and made a diagnosis of scalenus anticus smdrome A'asculai e.xamination re\ ealed 
that the left hand was 2 degrees wanner +han the right and that the change m 
temperature with heating was greater on the left In addition oscillometnc traangs 
re^ ealed that heating resulted in the nonnal changes on the nght but had little 
effect on the left 

With the region under local anesthesia, an exploraton incision was made into 
the subacromial bursa \Mien the humerus was rotated, the greater part of its 
floor could be inspected and was found to be entireh normal except lor an elevation 
just lateral to the bicipital groo\e and just abo\e the insertion ot the supra- 
spmatus tendon On incision the calcareous deposit was found to ha\e the 
consistence of cottage cheese and escaped as it under pressure Biopse showed 
a deep-staining calcium deposit embedded in an area of h\ aline connectiee tissue 
entirelj within the substance ol the tendon 

The swelling ol the hand pain in the arm and sensore changes, as well as the 
fulness and tenderness in the region of the left scalenus anticus muscle, disappeared 
within a few hours after the operation and did not return Bi the fourth post- 
operatne da\ motion was greater than on admission and was painless The patient 
was shll asimptomatic se\en months after the operation 

Comment — This report represents 1 of 11 recent similar cases of a 
rather tjpical scalenus anticus stndrome in which the condition was 
entireh reheted bt treatment ot the calcification of the supraspinatus 
tendon 

SCMMARV A.ND COXCLt-SIONS 

No attempt has been made to discuss a differential diagnosis of 
lesions of the shoulder except in connection with cases m which cal- 
careous deposits are present As was shown b\ Codman, such deposits 
are most often located in the tendon of the supraspinatus muscle at the 
usual site of rupture, near its attachment into the greater tuberosiU of 
the humerus Occasional!) the tendon of the infraspinatus or the sub- 
scapularis muscle is in\ oh ed The calcium salts are thought to be laid 
down slowlv o\er a period of months or e^en )ears in the In aline con- 
nective tissue subsequent to repair ot repeated minor traumas The 
masses are asi mptomatic until thei are large enough to produce mechan- 
ical disturbances or until a minor trauma tears a few of the adjacent 
tendon fibers and produces mechanical irritation w ith the accumulation 
of serum and inflammaton cells to actuate the process 

A case is presented to illustrate the t\pes of pain encountered Pam 
in the region of the insertion ot the deltoid muscle is thought to be 
referred irom the subacromial bursa The increased pressure within 
the tendon and the stretching of the merhing sinmial membrane which 
lines the base of the bursa seem to account tor the occurrence of 
constant dull boring or aching pain localized to the point ot the siioul- 
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♦it ( i iu lliitti h pt of paiij oncouiUcicd jn tins condition is really the 
ot .1 toiupliialion It consists ol pain throughout the distribution 
i>i t!u hrathtai (iIcmis J iic most sc\cic s\mptom is a burning, shooting 
oi {mgling stiivalion doun (he aim, most often in the distribution of the 
tdiKu mne lm( aNo entotirdcicd m the aicas innentated by the median 
and lathal iu’ivt'> It is oltcn associated \\ith swelling of the involved 
hand ( RhIIoiikh n. timings ina\ show some decrease m the vascular 
puNatitnis on (he aliccted side Sensoi}'' and othei subjective neurologic 
thanges are not uncommon 7 he entne picture is that presented by the 
stakmi^ anticus s\ndiome and is thouglil to result from reflex spasm of 
the scalenus .inticns muscle of the affected side 

7 he diagnosis depends on a carefully taken history and on the physical 
findings, winch. howc\cr, difier little from those associated with other 
paint id conditions of the shoulder Roentgen examination should con- 
sist of the taking of anteroposterior view's of the shoulder with the 
humerus m the neutral position and in lateral rotation, a “seroisoft 
tcchmc being achisable 

Routine tieatmcnt is considered radical The acute condition should 
he treated immediately by laAage In the subacute oi chronic stages, a 
decision must be made to gne diathermy a tiial or to resort to lavage 
if It has not been used previously In a small percentage of cases the 
condition cannot be satisfactorily treated except by surgical removal ot 

the deposit 

The cases inentioned in this report were studied under the supervision of 
Dr J A Freiberg 



ACUTE PANCREATIC NECROSIS AND ACUTE 
INTERSTITIAL PANCREATITIS 


TREATMENT WITHOUT OPERATION A CLINICAL 
STUDY OF TEN CASES 


MELVIN A CA.SBERG, MD 

ST LOLIS 


Acute pancreatic necrosis is a term usuallj applied to a serious, often 
fatal, disease of the pancreas which is due to autodigestion of the gland, 
presumably bj actuation within tlie ducts ot tripsinogen to tr}'psin, the 
latter being a powerful proteolihic ferment The classic obsenations of 
Fitz,^ based on necropsy stud}, ha\e long been the basis tor physicians’ 
knowledge of this remarkable condition The mortaht} is rer} high 
eren if operation is carried out, although it has been generall} agreed 
that the disease is primarily surgical and that surgical inten ention offers 
the greatest hope of sur\ ival 

For the past decade or so a growing experience has showm that man} 
patients w ith acute pancreatitis are cured w ithout operation and that 
many are cured even if nothing more than exploration is done at opera- 
tion According to this point of view, acute pancreatitis tends to become 
less and less a surgical disease, in the sense that operation is not indi- 
cated and may e’len pro^e deleterious Although the pendulum is thus 
swinging from operatue to nonoperatue therap}, there is good reason 
to suspect that the true state of affairs lies somew here betw een the tw o 
extremes This has been suggested b} eA idence indicating that there are 
two t}pes of acute pancreatitis, one a selt-limited inflammation or 
obstruction which subsides spontaneous!} and has been designated as 
acute interstitial pancreatitis and the other, which is the serious, often 
fatal, t}'pe, being most appropriate!} described as acute pancreatic 

necrosis 

The present clinical stud} is based on 5 cases ot each npe m all 
of which the condition was primaril} treated without operation The 
differences between the two groups were so striking that it seemed 
worth wdiile to summarize them with the Mew of suggesting a form ot 


From the Surgical Unit of the Washington UnwersiU 
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1 Fitz R H Acute Pancreatitis A Consideration ot 
rhagic, Suppuratne and Gangrenous Pancreatiti and o 
Necrosis, Boston M S. S J 120 lSl-229, 1SS9 
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^ *w.i-uKr or CASES 

«-<>.ii|>hinitii- of -icmVc crHe!cfnT^r"*'*" '"f" hospital on Dec 14, 1937, 

Piior In iiiti\ 'jiic n_^,„ ' sudden onset forh -eight hours 

once .iricl Ii.id several vvatciv cin P radiate The patient vomited 

»o Ins.orv of ZdLr Ho There was 

"iildti tli.iii tlic present one previously, 

oIhsc He am>emrr!r^'?/ was well nourished, swarthy and somewhat 

“3 lie .ihdoincii mn 'll There was no visible evidence of jaundice 

Palintion nf > 'Tr respiration, and there were no visible masses 

the VniT ^ ahdoincn slioued teiidcriiess and voluntary muscle guard over 
were felt ^ '"'Sht upper quadrant There was no rigidity No masses 


ora oty C\aimiiatw)i-—Thc urine gave a 1 plus reaction for albumin but 
contained no sugar Tiie leukocyte count was 14,000 per cubic millimeter The 
va in reaction was negative The value for sugar was 114 mg and that for non- 
protcin nitrogen 24 mg per hundred cubic centimeters of blood (both normal) 
Ihc value for blood amylase on December 14 at 6 p m was 200, at 11 p m the 
same dav it was 250 On December 15 it was 250 On December 16 and 17 tt 
returned to normal, i e , 33 and 30, respectively The ictervs index remained 
normal 


A roentgenogram taken on December 14 disclosed no free air under the 
diapliragm One week after the patient’s admission a cholecystogram taken after 
mtrav'cnous injection of soluble lodophthalein U S P revmaled a pathologic gall- 
bladder (no shadow) 

Coutsc — The patient improved steadily with a diet high in carbohydrates 
Tw'o days after admission he was free from sy^mptoms Cholecystectomy was 
advised, but he refused the operation and left the hospital 

Two months later he was readmitted, with complaints similai to those noted 
at the time of his first entry, plus radiation of the epigastric pain to the back 
The attack had commenced eighteen hours prior to entry The value for blood 
diastase, determined twenty-four hours later, was 67, and forty-eight hours later 
it was 33, the latter value being normal Three days after admission, all acute 
symptoms having subsided, an abdominal exploration was performed, and t w 
pancreas was said to be acutely injected but fairly normal to palpation Tie ga 
Wadder was fibrotic and adherent No stones were found in the common ic 
duct, which was not dilated A cholecystectomy was performed, and t le 
duct was drained by a T tube A biopsy of pancreatic tissue taken at 


2 Chemical methods were standard except for that used to . 

imylase content of the blood, which was the JfVg IJ26 

VI Somogyi (Studies on Blood Diastase, Proc Soc E\per lo - 5jS-549 

'128 [June] 1932, Blood Diastase as Indicator of Liver Function, M 32 

Dec] 1934) 
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of operation re\ealed marked fibrosis of the mteraanar framework and some 
infiltration with l^mphoc^tes There was no necrosis or suppuration The 
pathologic diagnosis was chronic pancreatitis The Iner showed considerable tath 
degeneration, the gallbladder re\ealed onh slight change. 


Case 2 — A. white woman aged 60 entered the hospital on April 30 1937, com- 
plaining of sei ere pain in the epigastrium and both upper quadrants of the abdomen 
which radiated to the back along both costal margins The onset had taken place 
about siv hours before entri and the patient had loniited seieral times She 
described similar preiious attacks which were milder, though sequentialh increas- 
ing in seieriti 

Physical Etaiiiinalioii — The patient was len obese and acuteh ill Tender- 
ness was elicited across the entire upper part ot the abdomen There were no 
palpable masses and no muscle guard There was no jaundice 

Laboratory Exammaiion — The urine showed no albumin or sugar The leuko- 
ci-te count w as 8 640 and the en throci te count 3,800 000 per cubic millimeter of 
blood The Kahn reaction wa"; negatiie The \-alue for blood sugar was 122 
mg and that for nonprotein nitrogen was 21 mg per hundred cubic centimeters 
The ^alue for blood amilase on klai 1 was 333 m the morning and 225 in the 
afternoon On the two successne dais the \alues had fallen to 182 and 28 
respectu eh 

Course — Three dais after admission all simptoms had subsided and the patien* 
was discharged 


Case 3 — A white man aged 65 entered the hospital on June 29, 1937, com- 
plaining 01 seiere epigastric pain which had begun six hours prior to entn and 
was steadili becoming worse The patient was nauseated and lomited seieral 
times He had had seieral similar attacks beiore this, one accompanied bi jaundice 
in 1935 The patient was being treated bi a priiate phisician for ‘ulcer of the 
stomach ” 

Physical Erammatwu — The patient was well nourished He was in acute 
distress There was iisible jaundice Palpation oier the epigastrium was painful 
There was some tenderness in both subcostal areas particularli on the lett There 
was no rigiditi, and no masses could be outlined 

Laboratory Examination —T \k diastase content of the unne was 4,000, other- 
wise the urine was normal The lalue for blood sugar was 158 mg and that lor 
nonprotein nitrogen was 27 mg per hundred cubic centimeters The leukoci*te 
count was 7,100 per cubic millimeter The Kahn reaction was negatne The 
icterus inde.x was 50 The blood amilase on the morning of Tune 29 was 400 and 
on the afternoon of the same dai was 500 On June 30 and Juh 2 the figures had 
dropped to 165 and 20, respectu eh 

Roentgen examination for free air under the diaphragm gaie negatne results 
at the time of the patient’s admission and on Tuh 9 a choleo stogram taken after 
mtraienous injection of soluble lodophthalein L S P was normal 

Course— Three dais after the patients admission the SMuptom- had subsided 
and SIX dais later he was discharged 


Case 4-A white man aged 69 entered the hospital on Dec 2 103s complaining 
of seiere pain in the midline just aboie the umbilicus The on et had taken place 
one week preiiousli and had been accompanied with jaund.ee There was no 
histon ot radiation of pain The condiuon had become proere-.ich worse 
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ni torN („ ,>K^ ,„„c .-.tinds, »»Jdcr t?mi. the present episode 

Durt nUnTtlZ^^ fJercIopcd and well nourished 

li'Ti (nir fht twriKir ^ aMomcn was obese and tender to palpa- 

if.ndr.uit •' " mass in the rrght upper 

str.m!^r?n''? iirinc shoued a trace of albumin and gave a 

tM , ! ' •’?o /[no kukoci te count was 24,200 and the erythro- 
t( m a, 1 , p^^^■ niillimctcr The Kahn reaction was negative The 

• lie lor Mig ir was 99 nig and that for nonprotein nitrogen was 35 mg per 
fuim red c ,ih,c ccnliniclcrs of blood The amylase content of the blood on December 
(t{lctt\-sl^ hours after adniisston) was 110, and on the next day it was 25 The 
icttrns index was 90 

Pok! /I I riot V and Conr^r —Fifteen months prior to this entrj the patient had 
been hospit dwed because of a similar attack His condition was diagnosed as 
clioltbtln.isis, and roentgenograms of the gallbladder taken after intravenous injec- 
tion of soluble lodopbtbalcin U S P (Sept 27, 1934) showed pathologic function- 
ing llic patient w'as discharged five days after entry 

Casi S — A white woman aged 27 entered the hospital on Aug 7, 1936, com- 
plaining of extreme pam in the epigastrium, nausea and romiting which began 
about thirl) -six hours prior to entry The pain was persistent and stabbing, fre- 
rjiicntly radiating to the mterscapular region No history of jaundice was obtained 
The patient had had two previous attacks within four months previous to hos- 
pitalization 

Physical Evannuatiou — The patient was moderately obese She was in acute 
distress Palpation revealed fulness m the epigastrium with tenderness confined 
to the region of the pancreas and a typical "Head” zone of cutaneous hyperesthesia 
There wms voluntary muscle guard over the entire upper part of the abdomen, but 
there w'as no rigidity 

Labotatoi y Erammafion — The urine gave a 2 plus reaction for albumin but 
W'as otherwise norma] The leukocyte count was 20,400 per cubic millimeter on 
the patient’s admission and 8,900 six days later The Kahn reaction was negative 
The value for blood sugar was 155 and that for nonprotein nitrogen was 24 mg 
per hundred cubic centimeters The amylase content of the blood on the ° 
admission was 330, on the following seven successive days it fell to 160, 115, . 

18, 20, 28 and 20 The icterus index was normal 

Roentgen examination of the gallbladder after mtiavenous injection ° “ 

lodophthalein U S P revealed it to be pathologically functioning (no shadow; 

Coarse— The patient's symptoms had subsided three days after admission, in 
on August 26 a cholecystectomy was performed There were many 
gallbladder The common duct showed no changes, the pancreas vvas no < 

The patient died on the fifth postoperative day Permission for aiit p 

refused 

Case 6-A white man aged 61 entered the hospital 
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The patient t\as not in acute distress The heart was enlarged, the sounds 
were irregular The abdomen mo\ed with respiration and was moderateh dis- 
tended The liter was enlarged There was tenderness in the epigastrium and 
to a lesser degree in both upoer quadrants of the abdomen \'oluntan muscle 
guard oter the entire upper part of the abdomen was encountered, but there was 
no rigidih 

Laborator\ Examination — The urine was es-entialh normal The leukocwte 
count was 7,400 per cubic millimeter The Kahn reaction was negatne The 
walue for blood sugar was 90 mg and that tor nonprotein nitrogen 38 mg per 
hundred cubic centimeters The annia'e content ot the blood on December 12 
was 200 both in the morning and in the afternoon The following dar it tell to 
166 December 16, IS 21 and 23 the readings were 10 30, 40 and 28, respectireh 
The icterus index was 75 

\ roentgenogram taken on admis‘^ion showed no free air under the diaphragm 
Course — The oatient became progressueK worse, the srmptoms being localized 
in the epigastrium and the right upper abdominal quadrant The white blood ce'l 
count was ele\ated to 43,000 on December 23 and on the erening ot the same dai, 
twel\e dars after admission, tlie patient died 

Postmortem Examination — The chief cause of death was acute necrotic pan 
creatitis There was a large amount of free purulent fluid within the abdominal 
catiU, and the peritoneum and mesenten were studded with challn areas of 
necrosis, with numerous pockets of pus and debris between adherent loops of 
intestine The omentum was thick and friable Tbe liter was was not enlarged 
but gate microscopic etidence ot chronic hepatitis The gallbladder was filled 
with small stones and purulent bile, and the ctstic and common ducts were dilated, 
the latter containing about a dozen small faceted stones The pancreas was swollen 
necrotic and black The pancreatic duct was patent and bile stained ^’cro- 
scopicallt whole sections of the pancreas were necrotic, with some round cell 
infiltration into the bordering tissue^ 


Case 7 — \ white woman aged 81 entered the hospital on Alarch 19, 193/', com- 
plaining of generalized abdominal pain, nausea and ^om.tmg of Uiree dais duration 
The pain was most marked in the epigastrium, and the patient stated that it did 
not radiate There was no histon of similar preiious attacks 

Phxsieal Examinalion-Th, patient was m acute distress She was cranotic 
and had a gra 3 nsh pallor The abdomen inoied with respiration and was not rigid 
There were no borbor^gml The upper part of tlie abdomen was tender and 
exhibited loluntari muscle guard 

UboMon I, »/,<■>. -The mm ga>e a I pie, reaCon for albonm The 

leokoeete count 13,800 per cuh.c mllinteter The Icahu re.C.on ,ta. u.gatue 

The talue for blood amt lase was not determined 

^ . 1 r^i-rv<rrr^si\eh woTsc and died on the da\ after 

Course— The patient became p^og^c^sl^el^ ^ 

admission The diagnosis was partial intestinal obstruction 

„ . T- , The mam cau'e of death was acute pancreaUc 

Postmeortem Examinati of the pancreas was entirth necrotic and 

necrosis Gros^j, the ^'^tal two * ^ ^ ^„bic centimeters 

hemorrhagic The ^"ateh distended and contained about 

of bloodt fluid The gallbladder as ^ contained 

fifteen small stones The common contained no calculi or bile 

no stones The mam pancreatic du P pancreas .bowed little eharee 

Microscopicalh, a secUon through tlie head or i 
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It Hl'/'-liirnn ni'l'jf pcnpaiicreafic fat Sections from the 

c jtaftcrcas rev ealed complete destruction of pancreatic tissue 

( \v.| S — \ uliift uoiii.ii) aped 33 entered the hospital on Nov J, 1937 com- 

urn muhr j.n. for thru weeks but noticed the severe abdominal pam only 
on writ '110!^*'"^ conjplaincd of repeated chills and of burning 


' riCfi .iinntiiatto)i "Jiic patient was moderately obese She was in shock 
It. pti VC w.^ rajiid and thready The skin was cold, and the temperature was 
w niorni i litre were tenderness and voluntary' muscle guard over the entire 
a ic onicti ihonI marked in the upper quadrants There vv'as marked tenderness in 
both costovertthral angles The chest W’as essentially normal 

Labaratorv Eiamtuatton — The urine gav'e a 3 plus reaction for albumin The 
tukocvtc count was 26,050 per cubic millimeter The Kahn reaction was negative 
The vahie for stigar was 252 mg and that for nonprotein nitrogen 42 mg per 
hundred cubic ccndnitters of blood The value for blood amylase was not deter- 
mined 


Coitfsr — Two davs after admission the patient had a sudden fairly severe 
hemoptysiv, and the entire chest rev'ealed moist, coarse rales on auscultation 
Roentgenograms taken with an emergency' portable apparatus at the bedside revealed 
blotchv areas of consolidation ov'er both lung fields, suggestiv'e of extensive broncho- 
pneumonia or acute pulmonary edema The patient died three days after admission, 
and a diagnosis of tuberculous pneumonia was made 

Poshitoi Iciiu Examinaiioii — The prime cause of death was acute pancreatic 
necrosis The lungs shovv'ed no pneumonic process but were edematous The 
peritoneal cavity contained about 250 cc of straw-colored fluid The gallbladder 
and bile ducts appeared normal Grossly’, the entire pancreas contained fatty 
necrotic areas and multiple hemorrhagic spots The ducts showed no calculi or 
evidence of dilatation Microscopically, all sections showed extensive necrosis, 
even the supportive structures m some areas were unrecognizable 


Case 9 — A white man aged 34 entered the hospital on June 10, 1936, and vvas 
sent to the waid for patients with alcoholism because of a strong alcoholic odor 
to his breath He gave a history of heavy imbibing of alcoholic beverages during 
the past ten days However, two days prior to entry he noticed pam and is- 
tention in the upper part of the abdomen and was thereafter unable to retain eit ler 
food or water There was no history of radiation of pam or of previous attac 
His bowels had been moving rather loosely 

Physical Examimtwn— The patient was moderately obese He 
in bed He was moderately dyspneic He vvas conscious and rationa “ ^ 
apprehensive The abdomen was distended but showed no ^ 
considerable tenderness over the right upper quadrant, ^uird 

was palpated slightly below the right costal Tasscs vvcre 

L preLt over the upper part of the abdomen No abnormal masses 

' Ipated Shifting dulness and a fluid wave were demonstrated 

Label atoiy Evammation -The urine 
for urobilinogen The leukocyte count was 4-600 and th ^1 

p" cubic millimeter The Kahn 3 ^ c , "bic cenume.crs 

deteriniue'^ 
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Course — The patient became progressueh worse On Xo\ ember 13, three da^s 
alter admission, he went into shock and died The diagnosis was alcoholic 
enteritis 

Posimortem Esammation — The cause of death was acute pancreatic necrosis 
The peritoneal caMh contained about 500 cc oi bloodi fluid, and there were 
numerous chalkj white areas of fat necrosis on the suriace of the greater omentum 
The Iner was enlarged and showed eiidence ot tattv degeneration The gallbladder 
was adherent to the omentum and on pressure expelled bile through the ampulla 
ot Vater In the region of the pancreas there was a large, dark red fnable mass 
surrounded b\ omentum There was considerable fat necrosis about the pancreas 
The mam duct was patent and contained no stones Ificroscopic section showed 
the tail to be entireh necrotic the bod\ and head showed lairli normal acinar 
tissue with fat necrosis in the interacinar fibrous tissue 


C \SE 10 — A. white man aged 42 entered ihe hO''Pital on June 16, 1936, complain- 
ing of pain in the epigastrium, nausea and \omiting At the onset, which had taken 
place two dats prior to entri the pain was not seiere, but lour hours later it 
became alarming and a plusician was called in He described the pain as com- 
mencing in the epigastrium, radiating to the right and finalK including the entire 
abdomen The patient ^omIted about twehe limes Xo histon of an\ similar 
preMous attack was reported There was a \ague histon oi jaundice 

Plnsical £rfliiii)ia/ioii— The patient was obese He was in acute distress and 
in mild shock The abdomen was distended but not rigid Tenderness was eliated 
in the epigastrium and in the right upper quadrant A large mass was palpated 
across the epigastrium 

Laboratory Erammatioii —The unne on admission was essentialh normal The 
leukocite and erjthrocjte counts were 16,350 and 5 050(^ per cubic millimeter, 
respected} The Kahn reaction was negatue The \-alue for blood sugar was 
213 mg and that for nonprotein nitrogen was 63 mg per hundred cubic centimeters 
The ’lalue for blood amilase was 20 and remained normal or low throughout the 
disease The icterus index was 63 The organism in the culture 
taken irom the abdominal caiiU at the time of operation was reported as Stanlnlo- 

coccus albus 

Co„r.c-The patient slowh improied under treatment with a conservatiie 
regimen plus blood transfusions On Juh 8 the tollowing 

the resident “Patient still presents the picture of d ness Has a la e 

mass in the upper part of the abdomen Belle^e this is a wh^h ongm^ 

with disease of the gallbladder the lesser peritoneal 

Beheie the patient had a localized per to chnVirpmc ahsce-s 

raaatj, which then ‘^^‘^^/jjiiogra^^^ the chest which shows a high 

This seems to be confirmed bj ^ J-oe = preiiousK the patient began 

eleiation of the diaphragm on th^ n=ht Examination 

to complain of ses ere pain in the^ le 

reiealed a loud, rough faction rub” 

On Julj 12, the paUent had J a large lairh well walled-ofi 
exploratoia laparotoma -nd also communicated with a similar 

abscess which extended beneath t ie ^ po^toperatia e cour c 

proce-s oaer the pancreas On Tula , 

the patient died ^ large ab^ce s caaita beneath the liaer, 

Postmortem Eraimuattoi There aa s “ . caaita The ab cess extended 

which was well walled off trom the greater p 
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''irio.,,"";'?’:! >*re e„d«.d 
■ >'.,,,1,1,, I 1|,,1 „f ll,c cloas” 1 1, rr 

iL , mr r i r ™ Microscopically 

1 ir.. ‘‘ ^ cdaimtous necrotic tissue There were also 

Xened pancreas, and i„ these regions considerable fibrosis iias 


COyniLI^T 


Tlic data ptcseiUed m (his lepoit are really self explanatory Much 
o the sig'tufit.inl iiiatcnal has been summarized m the accompanying 
chait ,ind t.iblc Further presentation of tlie findings will be correlated 
uith a brief discussion of the problem as well as a review of the recent 
hteiatuie under appropriate headings 

Classification — Until 1933 the teim acute pancreatitis meant in gen- 
eial but one disease, namely, the acute fulminating type of pancreatic 
iicciosis At that time, Elman ^ presented evidence, supported by careful 
iustoiical and clinical analj'sis, pointing to a disease entity which he 
termed acute interstitial pancieatitis He felt able “to justify the con- 
clusion that they were dealing with a type of acute pancreatitis with 
edema, swelling oi induration uhich was distinct from the usual cases 
of acute pancreatitis in sbowung no evidence of gland necrosis, hemor- 
rhage or suppuration ” His description of the macroscopic, microscopic 
and clinical pictures probably warrants a separation of this type of 
acute pancreatitis into a class by itself Although certain authors have 
claimed otherwise, Elman stated that this entity is “not merely an early 
stage in the development of frank pancreatic necrosis “ Even if Elman s 
interpretation is wrong, there is good reason to believe that this patho- 
logic cycle, which subsides prematurely, produces an independent clinical 
picture The first group of cases described m this paper were of this type 
The second group of cases described here is differentiated from the 
first by a much more severe reaction, with necrosis, hemorrhage an 
even suppuration of the pancreas This condition has found consi 
enable space m the surgical literature and as a result has become rat ler 
familiar, although acute pancreatic necrosis is not a common mala i 
Another term used almost interchangeably with acute pancreatic 
IS acute hemorrhagic pancreatitis, for necrosis and hemorrhage reque 


go hand m hand 

Symptomatology — Fitz,^ m 1889, made the statement 

Acute pancreatitis is to be suspected when a ^loknt 

sufferer from occasional attacks of indigestion, is su 3 

V Elman, R Acute Interstitial Pancreatitis, Surg, G}nec & O 
309 (Sept) 1933 
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pain m the epigastrium followed b^ -vomiting and collapse, and, m tlie course of 
twenh-four hours, b\ a circumscribed epigastric swelling tj-mpanitic or resistant, 
with a slight rise in temperature 

He w as, of course, reterring to the condition called acute pancreatic 
necrosis 

The sjmptoms of acute interstitial pancreatitis, although similar to 
those of acute pancreatic necrosis, are not fulminating and do not pro- 
duce shock and circulator) collapse but have a tendenc) to subside m a 
few hours or da)s A point of interest m this senes is the history of 
prenous, though milder, attacks m the cases ot interstitial pancreatitis 



“OJ-s Mite** Acsissi**!! 

Curves represenUng the am>lase content of the blood in 5 cases of acu.e 
mtersUbal pancreaUtis The pauent m case 4 entered the hospital with a subsiding 
attack which had begun one week previouslv The relativelj low curve is probablv 
due to this fact 


Siimmar\ of Important Obscnatwns tn Tt^o Croups of Cases of 4cuU 
Pancreatitis Treated Without Operation 
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I h.' conslatu s^mplom of acute pancreatitis, regard- 

'T, P''"" One lias only to leview a few 

1(11 u t.isc liisloiies and oliserre the fiequency of a misdiagnosis of 
pt.loMled pqilic nice, to real./e tlie type and intensity of pain The 
m.uioji IS not constant, and fins lias been a source of confusion Although 
t 10 patient nsnall\ points to the epigastrium as the site ot disturbance, 
lie nia\ also dn cct attention to either the right ot the left upper quadrant 
01 the abdomen, or he maj complain of generalized abdominal pain 
\ar lalion of pain is also described, eitliei straight through from the 
epigastrium to the mteiscajmlar region or to the small of the bach 
Isausca and repeated \’omiting are the rule 

Caieful palpation will frequently disclose an area of tenderness in 
the epigastrium and the left side of the hypochondrium, over the region 
of the pancreas Elman stated “In a few cases I was able to outline a 
Ilead-rone of skin hj'peiesthesia along the left costal margin Often, 
however, the tendeiiiess may be diffuse over the entire upper part of the 
abdomen, w inch may sometimes be distended and tympanitic to percus- 
sion, with the “silence” of peritonitis Tins finding is easily explained 
b} stimulation of the celiac and superior mesenteric ganglions and plex- 
uses, wdiicli he close to the pancreas Distention probably explains the 
occasional misdiagnosis of intestinal obstruction 

In cases of acute pancreatic necrosis there is generally definite evi- 
dence of collapse, frequently accompanied by cyanosis This condition 
gives all of the picture produced by shock, such as a fall in blood pres- 
sure, rapid, weak and thready pulse, cold and clammy skin and appre- 
hension on the part of the patient De IClimko ® described his cases m 
three groups, according to the clinical picture The first group includes 
those with a sudden onset and rapid progress with death m a short time, 
autopsy showing extensive fat necrosis and pancreatic necrosis In the 
second group the symptoms are less severe and tend to subside The 
last group comprises the cases of mild involvement Obviously, m ^ 
great portion of the second and third groups tlie disease would fit m 
with the type described m this report as acute interstitial pancreatitis 
Many patients show frank jaundice, others haim an icteric 
tinge This is probably explained by the course of 
through the head of the pancreas, where it may readily e 
m a case of pancreatic edema or tumor There is usually m 

cytosis, the increased leukocyte count being Jtcs 

day but rising to 15,000 or 20,000 on the second day The erj . 


The Diagnosis and Treatment ot Acute Pancreatitis. 


tin J 


4 Elman, R _ 

Obst 63 89-95 (July) 1936 
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show little change The mine lna^ occasional!} contain sugar during 
the acute phase of the attack and at times ma} contain urobilinogen 

The cornerstone in the diagnosis ot acute pancreatitis lies in the 
detennination of the lalue tor diastase (am}lase) in the blood iluch 
has been written on the biochemistrv ot blood diastase and much more 
remains to be made clear There is not complete agreement as to its 
source or function (Clasen Johnstone and Orr ®) Elman, Arneson 
and Graham " reported obser\ ations m the human being w Inch led them 
to behete that a low lalue tor blood anwlase meant destruction of the 
acinar tissues ot the pancreas whereas increased aimlase in the blood 
resulted from obstruction ot the ducts This w ould explain how early in 
the disease there ma} be a high \alue for blood am}lase, followed later, 
if there is considerable pancreatic necrosis, b} a low r alue In intersti- 
tial pancreatitis also a high le\el occurs earh, but the progressne fall, 
usual!} m a da} or tw o, has a different significance, being closel} corre- 
lated w ith the subsiding s} mptoms Somogi i ® has correlated low i alues 
for blood diastase w ith se^ ere hepatic mjur} 

The sugar tolerance cun e has been used b} de Kliinko ^ as an aid 
m diagnosis He asserted that for patients with subsiding acute pan- 
creatitis the cune shows higher r alues during the first tliirt} minutes 
and does not fall to the normal for some time He called attention also 
to an ele^ ation of the serum lipase in this condition, w Inch he attnbuted 
to the fat necrosis associated w ith acute pancreatitis It is of interest to 
note the elevation of the cholesterol content of the blood in man^ of the 
cases of acute pancreatitis 

Differential Diagnosis — ^Acute cholec} stitis or biliar} colic, per- 
forated duodenal or gastric ulcers, intestinal obstruction and acute coro- 
nar}' thrombosis are the diseases which usuall} present a problem in the 
differential diagnosis of acute pancreatitis The diagnostic error lies 
not so much in the lack of a thorough work-up as in the failure to con- 
sider acute pancreatitis as a possibilm in eier} case of disease of the 
upper part of the abdomen In case of doubt m diagnosis the diastase 
content of the blood should alwa}s be determined In a senes of IS 
cases of acute pancreatitis, in all of w hich the charactenstic cun es for 
blood amylase w ere obtained, Elman " show ed that in 9, or 50 per cent, 
the diagnosis on admission was bilian colic or acute cholec\ stitis In 
cases of the interstitial t}pe of acute pancreatitis as m cases of chronic 

6 Clasen, A C , Tohnstone, P N and Orr T G Blood •\m\lase n 
Experimental Pancreatitis, Surg G%nec &. Obst 59 756-761 (No\ ) 1934 

7 Elman R , Arneson X and Gnham E A A'alue of Blood \m\h'c 
Estimations in Diagnosis ot Pancreatic Disease Clinical Studi Arch Surg 19 
943-967 (Dec, pt 1) 1929 

8 Somog^I, cited in footnote 2 
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Cl Ici 1 Mms, II.C., f ,s freqncntly a luslory of previous attacks with absence 
•.Muplnins < Every case of supposed b.liarc cok 

Mioiild he Mudiccl wuh panel calitJS in mind, there will frequently be a 
inqii x.ilue foi hlocKj diastase A perforated peptic ulcer will give in 
tno*.t last-v a hjiical and diagnostic clinical picture The suddenness of 
onset ,ukI the loc.ition and character of the pain may be reproduced by 
acute (i.incrcatitis lion ever, a past history of ulcer the presence of 
abdominal ngidit\ and cspeciall}’- roentgenograms showing air under the 
diaphragm arc ail diagnostic aids It must be kept in mind that an ulcer 
on the postciior surface of the stomach may rupture into the lesser peri- 
tonea! caMt} and e\okc an elevation of the amylase content of the blood 
as a lesull of direct irritation of the pancreas as by the contents of the 
stomach (Probstein, Gra} and Wheeler®) 

Acute intestinal obstruction Avhen high and accompanied (as it is) 
b} frequent Aonnting will sometimes rather closely simulate acute pan- 
creatitis However, the peiistaltic rushes, the roentgen pictures, the 
fluctuating character of the pain and the presence of a cause should 
dispel an}’’ confusion 

Etiology — The older literature has so frequently been cited that it 
will not be detailed here A recent review is that of Robins^® This 
author, as have others, notably Opie,^^ emphasized the entrance of bile 
into the pancreatic ducts as the most frequent cause In 1921, Archi- 
bald discussed this phase of the disease and stated the conviction that 
the regurgitation of bile into the pancreatic system is the usual causative 
factor Three years later, Eggers advanced his hypothesis that tiie 
lesion in acute panel eatitis is due to the release of pancreatic juices 
into the adjoining tissues, and he added that infection in itself has little 
to contribute to the pathologic picture In 1933, Finney summed up 
the matter by stating that there is activation Avithin the gland of pancre- 
atic ferments by a reflux of bile, causing a chemical necrosis m v uc i 
infection plays a secondary part Important m this connection is t ic 
experimental transplantation of living pancreatic tissue into a wm ow o 

' 9 Probslem. J G , Gray, S, aad Wbeekr, P A Blood 
Perforating- Peptic Ulcers, Proc Soc Exper Biol & Med 


Bile Tract and Acute Pancreatitis, Ann Surg 103 S75 

Its Cause and Nature, cd 2, 

of 


1938 

10 Robins, C 
(June) 1936 

11 Opie, E L Disease of the Pancreas 
Philadelphia, J B Lippincott Company, ^910, pp 15 

12 Archibald, E Further Data Concerning the Expenme 


Pancreatitis, Ann Surg 74 426-433 (Oct ) - J 93.209 (Aug ) 1924 

13 Eggers, C Amt. PancreatiM, Am Surg 80 193 ^ , 

-r tr Ti Fmprirencies. Ann surg 


14 Finney, I M Pancreatic Emergencies, 


1933 
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the duodenum, as accomplished Dragstedt This produced no diges- 
tion, \\hereas \\hen the pancreas was implanted into the gallbladder 
there was necrosis ot the pancreatic tissues exposed to the bile There 
are two possibilities m the h} drod} namics ot the retrojection ot bile into 
the pancreatic duct s}stem first, mechanical obstruction due to an 
impacted stone and second, spasm of the sphincter of Oddi The latter 
IS anatomical!} possible in at least 20 per cent of all adults, according to 
pathologic and anatomic studies Autopsies and examination ot the 
common duct during operatne procedures hare shown suffiaent eri- 
dence to place this factor on a definite etiologic basis The benefit of 
cholec} stectom} as a therapeutic measure is said to be in the fact that 
after this procedure there is dilatation ot the common duct and ot the 
sphincter of Oddi That there is a close relation between disorders of 
the biliar} sr stem and acute pancreatitis is a matter ot agreement in the 
minds of most authors who hare discussed this subject Statistics^® 
rereal the rather conrincing fact that as manr as /O per cent of patients 
rvith acute pancreatitis hare associated disease of the gallbladder 

It has recentl} been demonstrated that in certain cases the admin- 
istration of amr 1 nitrite relieves the severe pain of acute pancreatitis, 
probably b} relaxing the sphincter of Oddi Amadon ^ reported a case 
of acute pancreatitis in rrhich during operation agenesis of the gall- 
bladder was rerealed This obserr'ation was regarded br the author as 
significant in that it indicated a disturbance in the pressure balance 
normally present m the biliarr system, rrhich permitted a regurgitation 
of bile into the pancreatic duct Par el,'® in discussing jaundice caused 
by spasm of the sphincter of Oddi, stated that it is difficult to appreciate 
the exact nature and location of the lesions gir ing rise to this reflex 
spasm He added that inflammation m the gallbladder common bile 
duct, pancreas and duodenum may initiate a spastic condition of the 
sphincter 

A contrasting r lerr of the etiolog) of acute pancreatic necrosis is 
that of Rich,'® rr ho minimized the role of bile and presented er idence that 
metaplasia of the epitliehum of the ducts mar plar an important role 

Death from acute pancreatitis is due to toxemia resulting trom 
absorption of necrotic glandular elements The toxicitr of these sub- 


15 Dragstedt, L R , Harmond, H E, and EII.s J C Pathogenesis oi Acute 
Pancreatitis (Acute Pancreatic Necrosis) Arch Surg 28 252-291 (Feb ) 19,>4 

16 Schmieden, , and Sebening W Chirurgie des Pankreas Arch f khn 

Chir 148 319, 1927 . , , ^ 

17 Amadon P Agenesis of the Gall Bladder Associated with Pancreatitis 

Am J Surg 19 263-267 (Feb) 1933 TsxrAiin 

IS Parel, I Jaundice Caused br Functional Obstruction JAMA 110 

566-569 (Feb 19) 193S , , „ , , , c. a 

19 Rich, A R, and Duff, G L Experimental and Pathologi^l Studies on 

the Pathogenesis of Acute Hemorrhagic Pancreatitis Bull lohns Hopk.n Ho-p 

58 212-259 (March) 1936 
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.st.URis Ixcii (k'nionsti.itcd by the use of cross circulation m dogs, 
)iin\e\c’r, furllKM espenmental pioccduies have shown that the toxicity 
IS dependent on Ixictenal action Organisms in healthy pancreatic and 
hepatic lissiRs citlici resemble or aic identical with Clostiidium wdchii 
In tonsidcimg the etiology of acute interstitial pancreatitis in contrast 
to that of atutc piUicicatic necrosis, one obseives that the actual trigger 
incdi.inism “touching ofl” the episode is probably somewhat ditfeient 
in the two t\pcs though the blocking of the duct system is the funda- 
snenta! genetic basis of both The blocking is temporary and recurrent 
in the forinci tending to increase in severity, w^hereas in the latter 
thcie is a more permanent obstruction, resulting in the more dramatic 
climax Pei haps in a laige pi oportion of cases of the tiansient condition 
theie is a functional spasm of the sphincter of Oddi, and m t e necro ic 
type there is a more permanent mechanical obstruction secon ary o 
cholelithiasis oi some similar condition 

Pathology —Vata with regard to the pathologic 
m acute interstitial pancreatitis are limited, because i ^ ^ 

foi this lesion to be seen at the autopsy table Most of 
ha\e been recoided from direct observations urmg a by 

most of the microscopic descriptions . .ong jcorte^® 

removal of tissue for biopsy during opeiation As ^ ^pper 

described several patients with acute ^ ^ done and m 

part of the abdomen m whom surgical ^ Later, 

whom the only abnormality found was conditions, so 

others, both in Europe and m d other abdominal 

frequently confused with intestinal obstruction a 

emlgencies, m an effort to clarify ^ J,uon of an 

literature, added his own observations this condition 

entity which he termed acute mterstitia p engorged with 

tL gland appears tense and by a 

fluids, and on palpation this dy” character of malignant 

peculiar hardness, almost akin to the dy^^ jbe 

tumor Examination will explain compressed m tlw 

glandular portion of the ^f^lte ch^^^ 

nrocess It should be emphasized that these e g ^j,ert 

f/Se ,s operated on a«er 

may be fat necrosis limited to the p P g^gtem 'wH 

pancreabc necrosts F^^her “:p rt,™ choice d,.,s or 

^any cases reveal some vincli .s fo.rh in'o 

rhold.tlnas.s M.croscop,«Ily pancrcs 
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necrosis The acini remain structural!} distinct, and the mflammator} 
nature of the disease is seen in the leukoc} tic in\ asion ot the interacinar 
and interlobular tissues The infiltration is confined in great part to 
the framew ork of the pancreas though frequent!} there are mflammator}" 
cells and debris ^\lthln the ducts Poh morphs are the predominating 
cells imohed This pathologic process is to be differentiated from 
chronic pancreatitis, in u Inch fibrosis ot the interacinar tissues pla} s the 
predominant role, though some pathologists consider the latter change 
to be sequential to the fonner 

Acute pancreatic necrosis is truh an exact and descriptne term, 
as any surgeon nho has inspected and palpated the pancreas m such a 
condition mil agree The gland ma} lose all semblance of its normal 
anatomic structure and stand out as a necrotic mass surrounded to a 
greater or lesser degree b} adjacent Mscera in an attempt at ailing 
oft the process In contrast to the interstitial t}pe, the pancreas is soft, 
dark red, purplish or e^en black, depending on the pathologic stage 
There are i ar} mg degrees of fat necrosis Inch is scattered idel} o\ er 
die pancreas or the surrounding omentum and mesenter} On opening 
the peritoneal cavit} the surgeon is confronted ^\lth free bro^^nlsh fluid, 
tornied by increased peritoneal transudation This fluid is often mixed 
\\ ith particles of necrotic material 

Under the microscope these sections of necrosis are distinctne in 
their utter lack of structure The acini are destro} ed and about the areas 
are zones of pol}morphic infiltration According to Gatewood,-^ this 
infiltration and suelhng of the gland are responsible for the se\ent} 
of the pain produced Little more than this can be stated about the 
histopathologic picture ot this condition 

Thciapy — There is no necessit} for am Lpe ot immediate surgical 
inter\ ention m cases of acute interstitial pancreatitis , the patients there- 
fore, fall into the group ■\\hich ma\ be safeh \\atched The therap\ is 
SMuptomatic until the acute sMuptoms subside at ^\hIch time one ma} 
resort to proplu lactic surgical mter\ ention m an eftort to pre\ent recur- 
rence As the blllar^ s\stem appears to be the most Irequent offender, 
most surgical procedures consist of choIec\ stectom^ , proMded of course, 
that there is cholec\ stographic e\ idence ot a pathologic gallbladder 'kt 
operation the common duct ma\ be explored (otten \ia the c\stic duct) 
and drainage of bile through the c\stic duct carried out In conjunction 
null exploration of the common duct probes ma\ be passed into the 
duodenum actn eh dilating the sphincter 

SMuptomatic therap\ during the acute phase of acute interstitial 
pancreatitis consists m the administration ot carbolii drates citlier b\ 

21 Gatewood Acute and Chrome Pancrcatiti- S Oin Xorth \n erica 17 
473-487 (April) 1937 
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|nouth o, prucnicinlh sumc.cnt quantities to protect the liver, which 

nf fi* ^ Sedation plays an impoitant role in the comfort 

01 tJie patient and ina) oxen pievent secondary attacks brought about 
In ncnoiisncss and appi cliension Amy] nitrite has been suggested 
tecenth to ^chc^e spasm of the sphincter of Oddi Morphine is of 
ittie t.Uiic and mat actually increase the intensity of the pam or pre- 
cipitate another attack 


- bout the thcia])} of acute panel eatic necrosis there is much con- 
tro\cis_t kinnet pi escribed eaily lapaiotomy and drainage as the 
method of choice On the other hand, Smead questioned the wisdom 
of carh operation with wade exposure, incision and tamponade of the 
pancreas and drainage of the biliaiy system, favoring a delay of several 
da} s 01 c^ cn a w eek or two 

riicre are also extreme differences in the reported mortality of 
acute panel eatic necrosis Although in most statistics the rate ranges 
around 50 pei cent or higher, Mikkelsen between the years 1926 
and 1934 treated 30 patients with acute pancreatitis with a mortality 
rate of only 7 5 pei cent He expressed opposition to early surgical 
inten'cntion De Klimko,® to whose senes of cases I have already 
refen ed, agreed that aftei immediate operation there was a mortality 
late of 90 per cent, whereas after delayed operation the late fell to 
12 per cent While statistics such as these may seem convincing, they 
must be analyzed and only patients with true pancreatic necrosis con- 
sidered Unless tins is done, mortality statistics are valueless, because 
the}’’ include instances of acute interstitial pancreatitis, which it is no« 
known will subside spontaneously 

It appears from the literatuie thus briefly cited that the consensus 
bears out the belief that eaily surgical intervention in cases of acute 
pancreatic necrosis is not advisable and that operation should be dela}e 
That indefinite delay is not the pioper course, however, is indicate 
by the present series, in which such a policy resulted in the deat i o 
» 5 patients 


SUMMARY 

Ten cases of acute pancreatitis are reported, segregated for 
analysis into two groups of 5 cases each Investigation ^ 
ferences which are significant if the condition called 
necrosis is to be recognized , it is in cases of this con i ion ^ 
tive therapy must be replaced by other j f ^enc- 

with a view to reducing the exceedingly high mo ) 

L Treatment of Acute Pancreatic A^ecros.s, Am J Surp 3. 

487-497 (June) 1936 Cch„cre Fnlle, btsonderW.m .d.H.'' 

23 Mikkelsen, O Pancreatitis acuta 75 373 . 4 J,' 1934 

ihrer konservativen Behandlung, Acta chir Sea 
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all patients iMth this condition died atter consenati\e therap} Opera- 
tion for drainage of the lesser peritoneal caMt^ has long been the 
accepted procedure and is based on the fa\ orable effect of alloi\ ing acti% e 
tr^ psin an exit, thus minimizing its destructn e action on the pancreatic 
and surrounding tissues Preparatory measures, such as transfusions and 
administration of fluids, must be used m Meu ot the shock uhich is so 
frequently present Doubtless the mortality ot this disease u ill ah\ ay s be 
high, but on the basis of this report a change trom consenatne therapi 
IS indicated A reasonable procedure would seem to be treatment by 
consenatne measures during a preparaton penod followed by opera- 
tion as soon as possible Patients suffenng from the transient type of 
interstitial pancreatitis recover prompth , the s\mptoms of those 
harboring a necrotic pancreas do not automaticalh subside Patients 
can be com erted into better risks during the period of obsen ation , 
this w ill reduce the high mortality of laparotom\ 

CONCLUSION 

Fne patients with acute interstitial pancreatitis were treated con- 
sen atnely, and all recovered, 5 patients with acute pancreatic necrosis 
were similarly treated, and all died Both types of disease can be diag- 
nosed bi early' determination of the %alue tor blood amilase The 
clinical differential diagnosis of the two conditions is discussed, this is 
important m order to reduce the mortality of the second condition, acute 
pancreatic necrosis It is suggested that in cases of the latter entiti 
operation be carried out as soon as the diagnosis is made proMded the 
patient can be made operable by appropriate preparatory procedures 
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t IS not within the scope of this paper to discuss the causes of 
(ela\ed union oi nonunion of fractures It may be briefl}^ mentioned 
that local as well as constitutional factors come into consideiation and 
that in spite of careful attention to these conditions frequently no 
union can be obtained The field for an efficient stimulant of regenera- 
tion of bone is open 

While the humoral theoi}^ of osseous growth finds numeious pio- 
ponents, anothei school of thought is gaining popularity, this school 
teaches that bone is formed by direct action of specific cells Although 
the problem is still awaiting solution, the cellular theory is supported by 
the results of many experiments and by many clinical observations 
It IS possible, therefoie, that a stimulant of osseous growth winch can 
be used in selected cases of nonunion or delayed union may be found 
Such an agent must fulfil the followung conditions (1) It must not 
cause any injurious local effects or a sy^stemic leaction, (2) it must 
be sterile, and (3) its injection must be followed by a painless thera- 
peutic response 

Our attention has been attracted to the use of sclerosing solutions 


in the treatment of hernia The lationale of this procedure has been 
firmly established, since it has been shown that the solutions used for 
injection cause a proliferation of tissues, which gradually closes the 
hernial ring The therapeutic effectiveness of injection of sclerosing 
substances m selected cases of hernia induced Schultz ^ to employ it )u 
treatment of subluxation of the temporomandibular joint This use of 


the procedure was successful 

Bone is modified connective tissue, wherever and whenever bone 
IS formed, the process starts with undifferentiated mesoblastic cells anc 
culminates in transformation of the mesodermal tissue into the hone 


From the Departments of Anatomy and Physiologj. the UnncrsiU of lUino 
College of Medicine 

1 Schultz, L W Treatment for Subluxation of the Temporomandi u 
Joint, JAMA 109 1032 (Sept 25) 1937 
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under the influence ot local or sjstemic stimuli The tollor\ing experi- 
ments ^\ere undertaken with the hope that injection ot sclerosing 
substances would stimulate regeneration of bone 

EXPERIMEXTAL METHOD 

Three substances were selected lor the experiments prohtero! ‘B ’ proliierol 
‘ T and s\ Inasol - 

In 24 rats under e her anesthesia tractures were produced nianualK in the 
center of the right tibia Two dais later 0 125 cc of proliferol B was injecied at 
the site ot fracture in 6 rats 6 animals receiied a double dose ol the same solu- 
tion 6 rats were guen injections of 0125 cc ot plwsiologic solution ot sodium 
chloride, and 0 25 cc ol the same saline solution was injected into each ot the 
remaining 6 rats The injections were repeated e\er\ second dat to a total ol 
twehe One animal of each group was killed eight, twent\-one tw enti -eight, 
iort\ and se\ent\ da\s alter the first injection Roentgenograms ot the fractured 
e\tremit\ were taken immediateh alter the animal had been killed the extremin 
was then careluIK dissected and placed in solution of lormaldehide L S P 
tor microscopic studies A.fte- decalcification of the bone serial sections were 
made longitudinalh through the site of fracture 

In a series of identical experiments proliierol ‘T was used, and in the third 
senes si Inasol was used 

RESULTS 

The first roentgenograms, taken ten da\ s after tlie production of the 
fracture, or eight dajs after the first injection, showed that all fractures 
were produced in practicaflt the same portion of the tibia The second 
series of pictures, taken twenti -three dajs after the production of the 
fracture or twent\-one dais after the first injection, showed beginning 
callus formation, the position ot the fragments was not, ot course, 
identical in all the animals The third series ot pictures, taken thirti 
dais after the production of the fracture or tii enti -eight dais after 
the first injection, showed more adianced callus formation, with resulting 
increase in the densiti of the shadows The last senes of pictures was 
taken seienti-two dais after the production of the fracture or seienti 
dais after the first injection Firm consolidation of the fragments was 

2 According to the manuiacturer proliierol B is a distillate oi se\cral 
botanic drugs of known proliferating properties containing tin mol and 0 5 per 
cent tannic acid Proliferol T’ is a mixture oi 7 parts of proliierol “B and I 
part Ol thuja injection fluid (Thuja injection fluid or thuja mixture consists of 
SO parts phenol, 25 parts alcohol and 25 parts Llo^ds specific tincture ot thuja ) 

S\ Inasol, formerh known as silasol is a 5 per cent solution ot the sodium 
salts of certain of the fatti acids of the oil extracted irom a seed oi the psslhum 
group 

These preparations hai e not been accepted b\ the Council on Pharmacs and 
Chemistrs ot the American Medical Association 

Proliferol ‘B and proliierol T were supplied bi the Timer Pharmacal 
Compain , Minneapolis ss Inasol, bs G D Scarle &. Co Chicaco 
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icM'.iled \ coinpanson of tlic pjcluics belonging to the same senes 
at no tune disclosed any di/leicnccs between the fractures treated with 
piohfc'iol “Ji." those tieatcd with proliferol “T,” those treated with 
s\lnnsol. those tieatcd ^\lth saline solution as far as the time of the 



A, photomicrograph (X94) of a section of a rats 5 a(,„c 

after production of a fracture of the tibia niusculnr 

solution The tissue at the left of the specimen is bone, that 

tissue There is no evidence of an inflammatory reactio , P ^ 

(X94) of a section of a rat’s leg ^wenty'One days after_^p^ 
fracture of the tibia followed by injections of Numerous 

left of the specimen is bone, that on the right, 
fibroblasts are scattered between the muscular fibers 
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first appearance ot the callus, the densit\ ot the shadows or the ultimate 
consohdaticn of the fragments was concerned 

As can be seen m the photomicrographs, twent}-one da}s after the 
first injection there were no signs ot an inflammatorA exudate after 
injection of prohterol ‘1 ’, in comparison with the fracture treated 
wi'h injections ot saline solution howe\er there was a marked increase 
ot fibroblasts around the bone and between the bundles ot muscles 
Similar findings were made in tbe fractures treated with prohferol 
‘B” and m those treated with sjlnasol No considerable differences 
could be detected m the effect ot the three sclerosing substances except 
tl at the amount of newh tormed connectne tissue seemed to be larger 
around fractures treated with prohferol “T ’ than around those treated 
with the other two sclerosing substances Histologic studies of spea- 
mens obtained at longer lnter^als after the first injection showed increase 
and condensation of the fibrous tissue in the soft parts at the site of 
fracture 

A stud} ot sections made at rarious times alter the first iiiiection 
failed to demonstrate an^ differences in the size of the callus m the 
animals treated with injections of saline solution and m those treated 
with sclerosing substances 

COMMEXT 

It cannot be stated definite!} that the sclerosing substances used 
in the experiments just described do or do not stimulate callus forma- 
tion, because ^a^ous sources of error must be considered One of 
them lies in the technic of preparation of sections it is olwiously 
impossible to make comparable sections at the site of fracture in the 
different animals used tor experiment and the deMations of direction 
will natural!} be responsible for a spunoiis increase of the size of the 
callus Another cause of the apparent failure to stimulate callus fonna- 
tion ma} be attributed to mechanical tactors after the first two injec- 
tions the induration of the solt tissues surrounding the fracture made 
impossible the introduction of the sclerosing solution between the frag- 
ments, so that the injected fluid was probabh deposited at some distance 
from the fracture and could not reach its destination 

Although neither the roentgenologic nor the histologic findings 
could demonstrate stimulation of the callus b\ injections ot the scleros- 
ing solutions, one effect was undo ibtedh obtained, that is tonnation 
of new, dense connectne tissue around the tracture This histologic 
change was responsible for the clinical obseriation of a rock-hard indura- 
tion Such change ma> offer a certain ad\antage, serMiig as internal 
splinting” of the fragments Thcorctica]]\ a disad%antage could be 
created b^ the formation ot %er} dense tissue with resulting compression 
of the blood a essels and impairment ot blood siipph to the site ot the 
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fiacluic J his, howcvei, was not the case, foi the number and size 
of the capillanes in specnncns obtained fioin fiactures treated with 
sclciosing solutions coinpaied favoiabi) with the numbei and size of 
those obscned in llie contiol specimens 

SbJIMARY 

Injections of 0 125 and 0 25 cc of piohfeiol “B,” prohferol “T” 
or sjlnasol at the site of fiactuie of the tibia in rats failed to produce 
loentgenologicalh oi histologically demonstrable stimulation of regen- 
eiation of bone 

No untow'aid local oi geneia! eftects were observed 

Maikcd fibrosis followed injections of the sclerosing substances 

CONCLUSION 

Althougii injection of sclerosing substances at the site of fractures 
of the tibia in lats apparently did not stimulate the rate of regeneration 
or the amount of the newly foimed bone, the resulting fibrosis of the 
surrounding tissues may have a therapeutic value in selected cases, 
serving as an internal splint for the bone fiagments 
1200 North Ashland Avenue 

Dr Otto F Kampmeter, head of the Department of Anatomy, and Dr George 
E Wakerlin, head of the Department of Physiology, made helpful suggestions an 
ciiticisms concerning this w'ork 
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Hemangioma of the skull is exceedingh rare A recent thorough 
reMew of the literature bj Anspach ^ disclosed a total of 21 reported 
cases He added a detailed account of a case of his own, emphasizing 
the special roentgen features The tumor was first diagnosed as a sar- 
coma An operation was attempted but had to be abandoned because ot 
protuse bleeding How e\ er, alter fifteen 3 ears the patient w as still 
in good health and roentgenograms of the skull showed the character- 
istic “sunburst” eftect of a benign slowl}' growing hemangioma 

It IS of interest that m 7 of the 21 cases ot hemangioma of the skull 
operation was performed Bnet reference to them follows In 1S77 
Ehrmann - performed treplnnation of the skull of a 40 }ear old woman 
who had been suffering trom seiere headaches for mam 3 ears She 
died ot meningitis shortl 3 thereafter At autops 3 ^ caiernous 
hemangioma was seen m the left parietal region, imohing the diploe 
but lea\ mg the inner and outer tables ot the skull intact Zajaczkow ski ^ 
in 1901, remoAed a ca\ernous angioma from the lett parietal region 
of a 38 3 ear old patient who had been aware of the growth tor six a ears 
The tumor pulsated s\ nchronouslv with the heart and was attached to 
the dura In 1905, ^ on Bergmann ^ reino\ ed a im elogenous hemangioma 
from the occipital bone b 3 joining three trephine holes which were well 
outside the limits ot the tumor The tumor measured 3 b\ 4 b 3 1 cm 
and did not m\ol\e the dura 

From the Keurosurgical Ser\ace of the Mount Sinai Hospital 

1 An^pach E Sunra\ Hemangioma 01 Bone with Special Reicrcncc to 
Roentgen Signs, JAMA lOS 617 (Feb 20) I9 j7 

2 Ehrmann 1847 cited b\ Schone G Leber einen Fall eon meelogencm 
Hainangiom dc'; Os occipitale Beitr z path Anat u z allg Path 1905 'upp 7 
p 685 

3 Zajaczkow ski, A Em Fall eon Angioma caeernosum des Stirnbeii C' 
abstracted Centralbl f Chir 28 507 1901 

4 eon Bergmann cited be Schone G Leber einen Fall eon meclDcencin 
Haniangioin des Os occipitale Beitr z path \nat ii z allg Path 190e 'upp 7 
p 685 
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-JlK « "as reported b) 

'‘■ars .iHci II, c opc,,.l,o„, "“'•'‘■'ol.c sarcoma uat,l Ihree 

^'”■‘1 of taAcinotis studied and tlie 

.. ,epo,tocI 2 case n 

Jn " inch 1 eco\ ci \ foIJou cd one, iicmangioma of the skull 

headaches, ^onutlng and co!nn? patients had intractable 

Buq and CappMilc cloailv ru!?”' unconsciousness 

lions aie chaiactcnstic featin'es "sunburst” trabecula- 

in a flat bone Hoi\eici wo r i ^^entgen picture of hemangioma 
lo the successful lemoval of sudiT/^^^^ ^ correct diagnosis prior 

to be described a liennno-.nmo r o' the skull In the case 

'^ngionia of the skull uas diagnosed preopeiatively 

report or A CASE 

Hutoiy~-On Aug 3 , J 937 . .7 

admitted to the liosnjtal becauen’ nf white woman a housewife, was 

"as otherwise excellent, and iiei naJt meJ* \”i’ Parietal region Her health 

complaint She recalled that on history had no relation to the present 

had bumped her head aeamef a ^i occasions in the past few years she 

striking the site of the present lesior^^^r^^r kitchen sink, usually 
tJon SIX months before admission become aware of the tumefac- 

increase in the size of the Growth ^ 

dull ache when pressure wa*^ anni ^ discomfort except for a 

tion because she was gr/ath cine 

of the growth and the danger that 1 ^^ malignant character 

ambulatory and was not m an r nourished and well developed She was 

bony protuberance about 3 cm in diaiS ^ 

of the skull Firm pressure ,n fU seemed to merge into the bones 

feeling of discomfort bnf tUe ^ region of the protuberance caused a \ague 
blood pressure was 95 svstolw tenderness, pulsation or bruit The 

area of rarefaction in tu if examination of the skull showed an irregular 

chiefly tS olr^^ '•W about 3 cm m diameter, imolving 

trabeculations of bone ridiatm? structure of this area (fig 1 ) suggested 

of a “sunburst” hemangioma ^ ^ 

NeverthelZ "^l!^ Patient was advised that the tumor was benign and self limited 
roncii id nf f intensely agitated and feared that possibly the physicians 
concealed information as to the true nature of the growth When she became 
increasingly disturbed emotionally, so that she could not eat or sleep, an operation 
was thought to be indicated 


5 Cushing, H Surgical End-Results in General, with a Case of Caicrnoiis 
Hemangioma of the Skull in Particular, Surg, Gynec & Obst 36 303, 1923 

6 Dikansky, M Zwei Falle von Haemangioma cavernosum des Schidcls 
Deutsche Ztschr f Chir 236 648, 1932 

^ Buej', P C, and Capp, C S Primary Hemangioma of Bone, vith Special 
Reference to Roentgenologic Diagnosis, Am J Roentgenol 23 ], 1930 
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Operation (Dr Abraham Kaplan) — On August 6, with the patient under the 
influence of a\ertin with am^lene hidrate and with the use of local anesthesia 
induced with procaine hj drochloride, a lertical incision was made o\er the tumor 
As the skin and the galea were retracted, the periosteum oier the growth was 
found completel^ intact (fig 2) Four burr holes were made about 1 inch (2 5 cm ) 
from the penpherj of the \ascular tumor The burr holes were then joined with 



Fig 1 —Roentgenograms of the skull showing the characteristic trabeculations 
of bone radiating from a common center 


a Gigli saw, and the attendant bleeding was controlled with bone wav As the 
tumor was ele\ated, it separated easiW from the dura No sooner was tlic tumor 
remoied than the troublesome bleeding ceased The dura was not imohed The 
pulse and blood pressure remained at a good le\el and tran'iusion was not ncce 
san Closure of the muscle galea and skin oaer the resulting detect affo-ded 
natural and secure protection 




V,s 3 -Inner surface of the specjmen The periphery shous nornnf 
of theVuU, the central portion presents an oioid mottJed area of tincKcn 

fine granular nodulations 
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Pathologic Report — Gross Examination The specimen consisted ot a resected 
portion of the skull measuring 5 b\ -1 5 b\ 2 cm (fig 3) The periphen ot the 
resected bone was of normal thickness and appearance The central portion of 
the specimen presented an otoid area of thickening measuring 3 5 b\ 3 5 b\ 2 
cm , the surfaces of which were mottled blue and lellow with fine granu'ar nodula- 
tions The tumor mass was well demarcated on the su'face, and on section the 
inner and outer tables were seen to be thinned but intact Throughout the 
mass were coarse bom trabeculations which radiated outward from the center 

^Microscopic Examination (fig 4) The bone marrow was completeK replaced 
b\ fatti angiomatous tissue which surrounded mam thin bom trabeculae The 



Fig 4 Microscopic section of the tumor showing the intact periosteum and 

the fattj angiomatous tissue surrounded bi mam thin bom trabeculae 


periosteum was intact The stroma consisted of delicate strands ot coiinectne 
tissue accompanied bs slender bom trabeculae There was no eiidence ot mitosis 
Diagnosis — \ diagnosis of hemangioma was made 

Pest operatize Course —Rccosers was uneienttul and the patient was di-charced 
from the hospital on the eighth postoperatne da% \t the time ot wruins one 
and oiiedialf jears after discharge she !<= cntireh well phi-icalh and men alh 

COM ME^T 

Tins case illustrates main ot the npical features ot hemangioma ot 
the skull Repeated mild local trauma oter the site oi the tumor n so 
irequenth found m the histones ot patients with this Ic-ion that there. 



274 


archii'Es of surgery 


appeals lo be a definite ctioJoe-ic ichfinn Aifi it 
of such a tunioi mat be slow n f ^ of growth 

vaseulai that opciatn^e \ becomes so large and so 

plaints, though msi£rmficanf bazaidous The subjective com- 

of the neoplasm ] f steadily increase with the growth 

Hisfolomc stud ' convulsions and unconsciousness 

d.ploe of t^e sh 7 ^ liemangioma grows slowly in the 

and outer tab es ’ 7""'^ T "" ^""cr 

the bone wbt 1 ^ fowth continues, trabeculations are formed in 

periostenn? ” destroyed, but the 

C cystic degeneration 

loive J ° polsate, at which time even a slight trauma may be fol- 

77 1^7^' 7, Most often such a tumor has been 
gi c mica y to be sarcoma There is some congenital disposition 

sue 1 gi o^^ 1 1 , and it may be associated with hemangiomas in other 
organs ® 


ncreasmg familiarity wuth the characteiistic roentgen picture of 
suimaj lemangioma makes it probable that the correct diagnosis will be 
nia e earlier and with greater frequency The mental and physical 
symptoms as well as the cosmetic effects resulting from this usually 
emgn tumor may make operative intervention advisable Although 
loentgen theiapy may be used as an alternative procedure, Bucy and 
Capp have found that excision of the hemangioma usually provides the 
earliest and best results If excision is done outside the border of the 
tumor and the surgeon is prepared to control the troublesome bleeding, 
there should be little difficulty or risk in removing the growth 


SUMMARY 

A case of sunray hemangioma of the skull is presented This rare 
type of tumor can now be diagnosed preoperatively The typical clinical 
roentgen and therapeutic features are discussed, and the surgical aspect is 
briefly reviewed 

8 Toynbee, J An Account of Two Vascular Tumors Developed in tiic 
Substance of Bone, Lancet 2 676, 1845 , Aneurism by Anastomosis in the Substance 
of the Parietal Bones, ibid 1 230, 1847 

9 Major, R H, and Black, DR A Huge Hemangioma of the Luer 
Associated with Hemangioma of the Skull and C 3 'stic Adrenals, Am J M Sc 
156 469, 1918 



SULFAPYRIDINE IX TREATAIENT OF PNEUMONIA, 
MITH SPECIAL REFERENCE TO POST- 
OPERATIVE PNEUMONIA 

H CORY IN HINSHAY', MD, PhD 

AND 

HERMA.N J MOERSCH, MD 

ROCHESTER, MINN 

No report has come to our attention concerning the eftect of 
sultap}ndine (2-[paraaininobenzenesulfonamido]-p)ridine) on postop- 
eratn e pneumonia e m ish to record our experience ith this drug in 
21 cases of postoperative pneumonia and 6 cases of primar} pneumonia 
This includes the cases of all patients with uncomplicated pneumonia 
under our personal supenision to whom we haAe gnen the drug up to 
the time ot writing this report 

DOSE 

Patients usually were gnen 15 grains (1 Gm ) ot sultap}ndine 
b\ mouth e^er} four hours daj and night (90 grains, or 6 Gm , per 
da} ) The first dose, and sometimes the second dose also, w as doubled, 
making a total ot either 105 or 120 grams (7 or S Gm ) during the 
first twent}-four hours The duration of treatment is indicated in 
the charts 

LXF^VORABLE EFFECTS 

No serious!} bad results could be attributed to treatment with 
sulfap}ridme Significant leukopenia was not obse^^ed Marked c}ano- 
sis was not encountered, and there were no cases of hemohtic anemia 
drug rash, drug feA er or other senous complications 

Approximateh half (15) ot the patients treated complained of 
nausea About half (8) ot these 15 were troubled with Aomitmg suffi- 
cienth se\ere to persuade us to shorten the contemphted course of 
treatment In no instance was it necessar\ to dein the patient needed 
treatment because of vomiting Trouble was lessened wlien the drug 
was giAen with milk or other food Se\ere nausea was minimized b} 
inhalation of pure on\ gen through a nasal mask for one to tw o hours 
alter each dose It must be emphasized to the patient the iiurbC and 
the ph} sician that the occurrence of nausea is not justification tor dis- 
continuing the use ot this drug when it is realh needed Nausea does 
not indicate a serious tONic response it is iiiereh an uncomionablc 
reaction 


From the Dmsion oi Medicine the Ma%o Chnic 



IRCIII] LS Oh SURGLRY 


27(. 


THI.RAPLbllC RESULTS 

'J lie teinpeiatuie cliaits (figs 1 to 8) demonstrate the results 
Ivicli dot lepiescnts the maximal tempeiature on one day The maxi- 
mal tempciatiuc of ncaily half of the patients approached normal withm 
l\\cnt}-foui houis aftei the beginning of tieatment with sulfapyridine 
'J he condition of most of the lemamder was significantly improved m 
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Pneumococcus Type 20 

A^g 26 

Case 1 



Pig 1 — Postoperative pneumococcic pneumonia treated with sulfapiridine 
this and in all the following charts each dot represents the maximal tempera 
for one day Note the interrupted treatment m case 3 and its relation to eve 
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36 
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pjg 2— Postoperative pneumococcic *"0/ the^vou"'!^ 

Treatment was interrupted in case r 

coughing had caused extrusion of viscera The fever 

peritonitis 
forty-eight to 
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second da\ atter extraperitoneal resection ot a carcinoma of the colon 
(case 12) The patient first recened sultanilamide (total dose 100 
grains or 6 5 Gm ) and rabbit serum (100,000 units, Upe 13) on 
the second dar of the pneumonia Administration ot sultap}ndme uas 
started thirtr hours betore death and the patient recened 135 grains 


SulfanilamidG 
Sulfapyridinc 



Serum 




Pneumococcus Type 3 
Age 55 

Case 9 


Type 16 
57 
to 



Fig 3 — Postoperatn e pneumoccccic pneumonia In each case more than one 
form 01 treatment was emploied In cases 10 11 and 12 100,000 units each ot 
appropriate antipneumccoccus serum was giien Note the apparent ef^ectueness of 
sulfapi ridine alter the apparent tailure ot sultanilamide A roentgenogram taken 
in case 11 is shown in figure 9a 



Fig 4— Postoperatn e pneumonia treated with sultap\ ndine Pneumococci were 
not found m the sputum N roentgenogram taken in case 13 is shown in 
figure 9 b 

(9 Gm ) As the patient was comatose the drug was gnen b\ duodenal 

tube Necropse disclosed extensne bilateral pneumonia 

In cases 3 6 and 21 treatment was interrupted Close correlation 
between administration ot sultaptndine and reduction ot lexer was 
apparent In case 9 sultanilamide and suliapx ridine w ere gn en at d.lier- 






Fig 5 Postoperative pneumonia treated with sulfap 3 Tidine Pneumococci were 
not found in the sputum Pneumonia was demonstrated roentgenographically in 
case 20 when treatment was started Although fever continued for three or four 
da 3 's, evidences of pneumonia, including roentgenographic signs, were absent four 
da 3 'S later when treatment was stopped 



Fig 6 — Postoperative pneumococcic pneumonia, treated with sulfap 3 'ridine 
The first course of treatment was for pneumonia of the lower Jobe of the right 
lung (pneumococcus type 24) One week later pneumonia developed in the lower 
lobe of the left lung, with no pneumococci m the sputum The response to treat- 
ment in both instances was excellent 
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ent times and an apparent difference bet\\een the eftectneness of the 
drugs was noted In cases 25 and 26 neoprontosil (administered oralh ) 
and suIfap^ ridine were gnen, with results similar to those obtained 
m case 9 In cases 10 and 12 antipneumococcus serum (100,000 units 



Fig 8 — Pnmarj pneumonia treated with sulfap\ndine Xote that in case 26 
reduction of the dose resulted in recurrence of ie\er but that the fe\er subsided 
when administration of the full dose was resumed Note the apparent failure of 
neoprontosil 


Fig 9— Thoracic roentgenogram (a) m case 11 and (6) in case 1 j 

in each case), sulfanilamide and sultaptndme were administered In 
case 11 the response to serum therapc (100 000 units) was prompt but 
because some degree ot fecer persisted treatment w itli sulmpc ridine was 
instituted forte -eight hours after serum therape Iiad been begun It 
must be emphasized that other patients hose cases are not reported 
liere responded satistactonle to serum suliamlam.dc or neoprontosil 
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sulfapyi icline usu-iut u w) T f ! ^ "^^^olvement treatment with 

be amic.paied Snlf'im ' t 'mproremeiit could 

om ZZs^ ‘T"^' "'“ ecdenceofser,- 

iiuijpecrric siineir obtained Most patients received 

tilalioii tiitli 1 "'^I . ..eluding; e\ygen therapy, hypeiven- 

simihi iireasiiies °TI "''e.‘''e.'Ous administration of fluids and 

Dull on” T ‘ P”’'"'' P«““' 0 therapy for 

puhnoi ar, edema, „.th successful lesults At least half of the pane, its 

ful mH T ''if'" “'■““ly 'll that recoveiy would have been doubt- 

ful without sulfapyi Idine or specific therapy 


COMMENT 

Surj^eons ill welcome this evidence that postoperative pneumonia 
lequently is anested by administration of sulfapyi idwe 

orts to avoid atelectasis and aspiration may prevent, or even abort, 
veiy earl}^ postoperative pneumonia If these measures are ineffectual, 
lowevei, within a day or tvo the problem becomes one of overcoming 
an acute pulmonai}^ infection The oiganisms responsible for such an 
m ection frequentl}^ aie pneumococci Of the 21 cases of postoperative 
pneumonia, pneumococci appealed to be the causative organisms in 13 
Several types were identified, mcluding" t^'pe I The organisms were 
recognized by the Neufeld method of typing sputum 

Sulfapyridine cannot be administered parenterally because of its 
insolubility The drug is not available, therefore, to patients who aie 
not permitted 01 al medication after a surgical operation This constitutes 
a distinct disadvantage 

Optimal concentrations of sulfapyridine in the blood are not knovii 
Maximal concentrations of the drug varied from 2 9 to 7 7 mg per 
hundred cubic centimeters in our cases Between these limits no sig- 
nificant difference m therapeutic or toxic effects v as noted 

Successful administration of the drug may depend on adherence to 
several rules 1 Nausea is not an indication for discontinuing admin- 
istration of the diug 2 Frequent administration preferably ever} fnim 
hours day and night seems desirable 3 Favorable response siiould he 
shown in tw^enti -four to forty-eight hours by a sharp decline m fc\er 
4 Prolonged administration is not usually necessari and nia) he 

dangerous , ^ 

The prognosis of pneumonia is often dependent on the age ol t u 
patient Most therapeutic measures dimmish m efficac} as age mcrea-e 



HI\SH-lU'-MOERSCH—SlLrAP\RIDIi\E FOR P\ELMO\IA 281 


A\ailable mtormation appears to indicate that administration of 
sultap^^dme mar be an exception to this rule More than halt ot our 
patients with postoperatne pneumonia were 55 }ears of age or more 
Onh 4 patients w ere less than 45 a ears ot age The age ot each patient 
IS recorded on the charts 

SOM MARX 

SultapAridme maj prompth arrest the progress ot postoperatne 
as w ell as primar}' pneumonia It ma\ be successful w hen other chemo- 
therapeutic agents apparenth ha\ e tailed It is eftectn e in the treatment 
of elder!} as w ell as the ^ oung patients Pneumococci are frequentl} the 
predominant organisms m the sputum ot patients with postoperatne 
pneumonia The drug appears to be equalh ettectn e w hen pneumococci 
are not identified m the sputum 

Dr D F Robertson \ssociate Medical Director Merck S. Co, Rah\\a\ 
N T supplied the sultaptridine used in this stud\ 



CHANGING EXPERIENCES WITH BENIGN AND 
MALIGNANT LESIONS OF THE COLON 
AND OF THE RECTUM 


L CLARENCE COHN, MD 

BALTIjrORE 


During the hist sixteen yeais of experience as an associate of 
Di Bloodgood, I took part in the diagnostic study and operation in 276 
cases of lesions of tlie colon and of the rectum In addition, I studied 
sections and i oentgenograms in 125 cases of of similar lesions treated 
elseu here, in which material was sent to the clinic for diagnosis Table 1 
summarizes these experiences 

In 136 of the 276 personal!)'' observed cases, approximately 50 per 
cent, and m 72 of the 125 cases in which we were sent mateiial, approxi- 
mately 60 pel cent, cancer was present In the former group, in the 
gieat majority of instances the cancer had reached the stage in which 
one could make the diagnosis by digital palpation and by inspection 
through a proctoscope when the rectum was involved or by study of a 
roentgenogram taken after a barium sulfate enema when the lesion was 
situated higher Consequently, biopsy was seldom performed For 
cancer of the colon (exclusive of the cecum) and for cancer of the rectum, 
appendicostomy or cecostomy has usually been the first treatment In 
the cases of operable cancer the involved segment of bowel was later 
excised in one or two stages, usually with restoration of the continuity 
of the colon when the lesion was proximal to the lower portion of the 
sigmoid and usually with permanent colostomy when the cancer involved 


the rectum or the rectosigmoid junction 

Roentgen therapy alone or before or after operation was used m 12 
of the 49 cases of cancer of the colon and m 27 of the 86 cases of cancer 
of the rectum, and there is no evidence that it prolonged life, although 
there is no question that it added materially to the comfort of the patient 
in a number of instances In 2 cases of cancer involving the lover 
part of the rectum the treatment Avas AA'ith radium and roentgen rays 
Later I shall refer to these 2 cases in connection A\ith 2 recent cases o 


cancer of the loAver part of the rectum so treated 

The lesion aa'us m the colon in approximate!) 36 per cent and m the 
rectum tn appro.tmatel, 64 per ceu, of the gmup of .40 pn.«K 
benign lesions of the colon and rectum examined in the c 
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the 53 cases in Inch material \\ as sent to the clinic tor diagnosis the 
colon ^\as imohed in approximate!} 43 per cent and the rectum in 
approximate!} 57 per cent (table 1) 

Congenital maltormations, ptosis postoperative adhesions, amebic 
d}senterv, colitis and tuberculosis accounted for the great majoritv ot 
benign lesions of the colon, and in 42 ot the 50 instances in which the 
patients were under our own observation there was no operation In 4 

Tvble 1 — Lesions of the Colon and of the Rectum (1919 to 193o) 


Lesion' clmieain ob'crvcd 
Cancer 

Benign lesions 


276 (colon ICO rectnm 176) 
136 (colon cO rectum S6) 
140 (colon • dO rectum t 90) 


Legions ob'erved from ti"ue 'ection' and roentgenograms 125 (colon 59 rectum 66) 
Cancer 72 (colon 36 rectnm 38) 

Benign lesions 53 (colon 23 rectum § 30) 


* In S cases these lesions were treated by operation. Acute obstruction from volvulus was 
pre-ent in 3 mc'cntenc thrombosis m 1 perforation in 1 and a fecal fi_tula in the cecum m 1 
In 42 cases no operation was done The conditions were congenital malformations pto'is 
postoperative adhesions amebic dvsenterv and colitis 

■f In 9 cases a polyp was present In the remaining SI cases there were mi cellaneous con 
ditions (Assure and Astula in ano I'chiorcetal ab.ces_ pilonidal sinus prolapse of the rectum 
or proctitis) 

{ In 2 cases the condition was obstruction due to volvulus in 2 a polyp was pre-ent 
and in 19 there were various chronic inAammatory Ic'ions mclndmg colitis and pericolitis 
ptosis and tuberculosis 

§ In 12 cases a polyp was present in the other IS there were miscellaneous conditions 


Table 2 — Lesions of the Colon and of the Rectum (Oct 21 1^35 to Ma\ 21 193S) 


Lesions clinically observed 
Cancer 

Benign lesions 


56 (colon 19 rectum 37) 
16 (colon 10 rectum 6) 
40 (colon • 9 rectum t 31) 


Lc'ions studied from tissue sections and roentgenograms T (colon 3 rectnm 4) 

Cancer I (colon 1 rectum 3) 

Benign lesion' 3 (colon 2 rectum 1) 


* In 5 cases these lesions were treated by operation Veute obstruction due to volvulus 
was present in 2 polvp of the sigiuoid in 2 and diverticuhtis of the transverse colon in 1 
In 4 cases no operation was done Simple colitis was observed in 1 of these ulcerative 
cohtis in 2 and pto'is m 2 

+ In 1 of these cases the condition was lymphogranuloma venereum in the remaining 30 
miscellaneous conditions were pre ent (hemorrhoid A'tuia ischiorectal ab cc's pilonidal 'inu' 
or Assure) 

* Tuberculosis was pre'cnt in 1 ca'c and a chronic inAammatorv lesion In 1 


of the S surgically treated patients w ith benign lesions of the colon there 
w as acute obstruction from v oh ulus or mesenteric thrombosis In onh 2 
instances a case of benign poh p ot the sigmoid and a case of dn erticu- 
htis of the sigmoid, was cancer considered m the preoperatne diagnosis 

A large miscellaneous group of the commoner lesions of the rectum 
composed the majonh of benign lesions of the rectum, and benign 
pol}poid tumors visible through the proctoscope accounted for the large 
mmontv 

Table 2 is a suminarv of the experience of mv colleague Dr George \ 
Stewart and mvself with lesions ot the colon and rectum in the past two 
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■uhI lUH'-Iiall ^c.lIs it IS tins thanking txpenence that has stimulated 
me to tc\K\\ mn matinal and to rcpoit in abstract 8 recent cases 
t ast s I. 2 and 3 arc can-s of benign lesions ol the colon , in cases 1 and 2 
thcic were pittanccions lesions of the sigmoid flcMiie, and in case 3 
till re were dneiticulitis of the transxerse colon and multiple diverticu- 
losis of the sigmoid Cases 4, 5, 6. 7 and 8 are cases of lesions of the 
leetuin In^casc 4 the condition was \cnereal lymphogranuloma, and in 
eases s, (5 / and 8 it was carh opciahlc carcinoma of the loever third 
ol the rectum 1 his condition was treated b\ roentgen and radium 
theia])\ 

io:port or casks 

Casi 1 — II R , a white man aped 46, consulted me Aug 13, 1936 because 
lie had noticed bright red blood in tlie stools He stated that his father had died 
of cancer of the sigmoid w hicii on exiiloratioii had been found inoperable The 
patient had first noticed the presence of bright red blood in the stools on two or 
three occasions about one \car before he sought our adeice, and again, temporarily, 
sc\cn months later So far as he knew, there had been no recurrence until three 
weeks before he came to the dime The qiiantit\ of blood at this time was much 
greater tlian on prc\ioiis occasions and with the blood there was considerable 
mucus On four or fi\e occasions during the past three wxeks there had been a 
normal stool, followed m a few minutes bj a desire to evacuate the bowel again 
The feces of the second evacuation contained a large quantity of mucus streaked 
w'ltli blood During the previous three vv'eeks there had been a number of attacks 
of diarrhea, four or fiv'c watcrv stools being passed in twenty-four hours, followed 
the next day bv a normal ev'acuation of the bowel 

During the preceding two weeks there had been two independent studies by 
other physicians These studies included m each instance a proctoscopic examina- 
tion In 1 instance a complete gastrointestinal fluoroscopic and roentgen study 
had been done , m the other, a roentgenogram of the colon had been taken after a 
barium sulfate enema The results were reported to be entirely negative 
repeated the proctoscopic examination on two occasions, with negative resu 
At St Agnes’ Hospital Drs E B Freeman and E L Fhppm and I noted m 
fluoroscopic examination of the colon during a barium sulfate enema a s ig 
irregularity m the distal portion of the sigmoid A roentgenogram 
ately afterward showed no filling defect, but the sigmoid loop was 
dis'oca'ed from its usual position, suggesting to us the presence of adhesions S 
On August IS, 16 and 17 I inspected the stools and on each occasion 
fresh blood in considerable quantity 

On August 19 I performed appendicostomy and on August 28 
the sigmoid portion of the colon, followed by a lateral anastomosis y 

good method (fig 2) u i ^ nart of the 

The operative findings consisted of adhesions between t e a 

middle third of the sigmoid and the omentum, and }ust at t is 
distinctly palpable, freely movable polypoid tumor about ^ 3 ,,' other 

was not visible through the wall of the bowel I was una e P 
nolypi in the colon between the rectosigmoid junction 
Photographs of the gross specimen (fig 3) and photomicrographs (fig 
the structure of the tumor 
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On tilt tif’lilli postopti.ilnt (I.i\ there was a leak to the outside at the site of 
tilt .III ivtomoMs, and the fistula w.is still prcstiit on the patient’s discharge from 
tin linspit.il, on October 5 In fact, it was not he.ilcd until Jan 18, 1937, three and 
om-hilf iiiniitlis later 'Ihc appciulicostoim wound licaled of its own accord, 
nltliouuh there was occ.isional intcrniitient discharge of cecal contents for some 
inoiitlis 

C\si 2 — \V B, a white man aged 47, the brother of the patient in case 1, 
consulted me on Jan 26, 1937 htcatisc of bright red blood and mucus in the stools 
lor three months Ihcrc was slight tenderness m the region of the sigmoid on 




B 
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pjg 3 —Photographs of the gross specimen m case 1, showing t 
tumor and the resected segment of the sigmoid 

abdominal palpation No lesion was present rmnmS 

visible through the proctoscope, but mucus ,,ken after a barium 

from the bowel above A roentgenogram of t^e c Uen 

enema was entirely normal (fig 5) Six mon Wood an 

consented to an operation, notwithstanding the 

mucus in the stools . ,. oolon and made a 

On July 9 I resected the sigmoid portion of h 3.stc 
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splenic flexure Photographs of the gross specimen (fig 6) and photomicrographs 
(fig 7) show the structure of the tumor 

The operatne wound healed per primam mtentionem, and the patient left the 
hospital on Juh 26, seienteen dais after the operation He returned on August 


f- 






Fig 4 — A, medium low power photomicrograph of the tumor in ca=e 1 ^hownng 
the adenomatous character of the growth B, high power photomicrograph oi the 
tumor in case 1 Compare the clear cells with small nuclei on the nght with 
the cells containing the hi perchromatic nuclei on the left 

15, twentj dais hter, because ot a small draining sinus in the middle oi tlie 'car 
This was entireh healed on September 24 
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(omintnl — I he smiil,nil\ in .iijt s}nii)tonis, duration of bleeding, 
l(H.iiion. si/i and gioss and iiiieiostopit appearance of the lesions in these 
two htotliei s u,is sti iking 1 he dilfcrence in the appearance of the roent- 
genogiams is .ueminted hn In tlic piesence of adhesions in the first 
east 1 he heicdilan f.Ktoi in pohposis intestini has been well estab- 
lished h\ the studies oi Dukes 1 am not familiar with any comparable 



f - 

Fig S -Roentgenogram of the colon after ^ ^ paljP 

The sigmoid loop occupies its normal position A be g 
found near the summit of the loop 

stud.es on sohtary polypus of 

between the s.gmo.d carcmoma m “ casual The 2 

Ltd— "e aXtly of — y 
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search should be made tor multiple tumors m the colon Histologicalh 
these tumors are true adenomas and show changes m morphologic and 
staining characteristics which are definiteh precancerous , theretore e\en 


J 



Fig 6— Photographs of the gro-s specimen in ense 2, showing the pohpoid 
tumor and tlie resected segment ol the sigmoid 

though the\ are pedunculated I preler resection and anastomosis to 
simple excision hen there are adhesions to the wall ot the bowel it 
the site of the tumor as m case 1 resection seems almost imperatne 
Perhaps it is unnecessari to make a prelimmart appendicostoim as 





F]g 7 — A, low power photomicrograph of the tumor in case 2, showing 
polyp and the pedicle medium low power photomicrograph of the same 
showing the polyp and the pedicle Note the adenomatous character of the grow 
Contrast the clear cells with small nuclei at the bases on the left w'lth tic iJP*^ 
chromatic nuclei on the right 

Case 3— R M, a white man aged 59, consulted us on 
of pain in the midzone of the abdomen of one remoicd 

increasing constipation Fourteen months precioush a calculus 
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from the right kidne\, and t\\enh-fi\e ^ea^s prewoush appendectom^ had been 
performed 

A roentgenogram ol the colon taken after a barium sullate enema shoued 
multiple dnerticula in the sigmoid and a single, larger dnerticulum in the right 
portion 01 the transterse colon The s\mptoms disappeared quickh under treat- 
ment with liquid petrolatum and a mild laxatiie Roentgenograms ot the colon 
taken at learh interials showed no changes in the dnerticula during the lears 
1933, 1934 and 1935 (fig 8 4) When the patient returned for examination 
on Feb 11, 1937 after a \ear in Europe, he complained of seiere colic across the 
upper part of the abdomen ol ten dais’ duration Palpation eliated tenderness 
3 inches (7 5 cm ) to the right of the umbilicus and also below the old appendec- 
tonii scar A. roentgenogram of the colon showed a distinct filling defect at 
the site of the old dnerticulum m the right side of the transier^e colon (fig 8B) 
There were no changes in the dnerticula in the sigmoid 



Fig S — 4, roentgenogram of the colon after a barium sulfate enema in case 3 
This picture was taken Dec 6 1935 There is a single dnerticulum in the nght 
side of the transverse colon and there are multiple smaller dnerticula in the 
sigmoid B, roentgenogram of the colon after a barium suliate enema in case 3 
This picture was taken Feb 11 1937, fourteen months after the picture shown in 
figure S There is a distinct filling defect in the right side of the transverse colon 
at the site of the dnerticulum shown in figure 8 

•\t operation, on Februarv 20 I lound a large fattv omentum denselv adherent 
m the right low er quadrant to the cecum and to the parietal peritoneum probabh 
the result of the o’d appendicitis The right two thirds ol the transverse colon wa- 
dislocated downward and at the site oi the dnerticulum the colon was bound b\ 
adhesions to the meseiiterv ol the duodenum A. narrow band ot adhesions sur- 
rounded tlie colon at this point and constricted the lumen The dnerticulum was 
encased in a mass of indurated fat containing calcified nodules 

Exposure ot the nght hall ol the transverse colon was obtained bv division ol 
the omentum and liberation ot the adherent loop bv excision oi a ponion oi the 



ua II II A 'i OI s 6 RGHRY 


lur.toDuim Of III. nitsuiun oi fhc (h«<icni„n (n^allicr uith the indurated fat 
Mununu ..... the cl.xcrt.ei,!,,,,, J h,s ..Houcd the ee Jon to resume its normal posi- 
»"r. .iiu! (he et.Msu,,. tl.e h.inii „f mlhcsioi.s ci. circling the colon at the site 
->1 the stiiel.iie iiermitteel it to resume its normal shane The diecrt.culuni ^^as 
then e\ei eel iml iIr sumip hgaleel .mei imertecl (fig 9 >i) 

On till thirel el u alter ojitrition acute parotitis deecloped on the left side, 
uhieh r ipidh tie u eel tiji tinder roentgen therape The abdominal nound healed 

))tr firiman intentioiicm ,tnd the patient left the hosjntal on the thirtieth dav after 
the ojitratiein 

\\hin he retiiriied iron) a trifi abroad, on Xorcinber 15, he complained of 
e'tcasioiia! •ilidomni tl cramps, and evammation rcrealed a small postoperative 
henna 1 he setnptemis disappeared in a feu weeks under medical treatment, and 



Fig 9 — A, photograph of the bisected gross specimen in case 3, s o\\m& 
(above) the mucosa of the diverticulum and (below) the enveloping mass o 
indurated fat B, roentgenogram of the colon after a barium sulfate enema m ca 
3 This picture was taken Nov IS, 1937, nine months after the operation 


the hernia was controlled b> an elastic belt Figure 9 F is a roentgenogram of 
colon taken November 15, nine months after the operation 

Comment — In this case the i oentgenograin showing the 
coion and the filling defect at the site of the preexisting 
indicated diverticulitis rather than carcinoma However, ^ 
case I observed carcinoma at the lectostgmoid , o{,ser- 

miiltiple diverticula in the sigmoid, and others liave ma e si 
v^ons Deforming adhesions may occur in conjunction ndh do 
ticutol benign and malignant tumors and other conditions, and m 
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absence ot earlier roentgenograms the preoperatne diagnosis mar be 
difficult to establish 

C\SE 4 — W R, a white man aged 47 was admitted to the burgical ser\ice 
ot St Agnes’ Hospital through the outpatient department on Tune 25 1938 For 
three months he had noticed diarrhea tenesmus and the presence ol blood and 
pus m the stools Examination re\ealed a distended abdomen The anus admitted 
onh the tip ot the glo\ed finger \o enlarged Emphatic nodes were palpable 



Fig 10 — Roentgenogram of the colon after a barium sultate enema in ca=e 4 
There is a filling defect from the anus to the rectosigmoid junction and the colon 
IS distended 


in the groin or elsewhere \ roentgenogram taken alter a barium sultate enema 
showed a filling defect iroiii the anus to the rectosigmoid junction and marked 
distention ot the colon abo\e (fig 10) The \\ assermann reaction wa^ negatne 
On Ianuar\ 27 I made an appendico-toiin and on Februari 15 I comphtch 
excised the rectum b\ the abdominoperineal method in one stacc and made a 
permanent colostonn The gross specimen is shown in figure 11 and the niic'o 
scopic appearance is reproduced in figures 12 and 13 On March 19 Dr Mo e' 
Paulson reported positive cutaneous reactions to two lutran strains oi Frei antigen 
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ll I ciuiit (ia\s Jli(, patient was discliargcd from the hospital on April 

i ilit rwimal wotmd was ck in Init not cnlirclN healed 

C aiiiiiii iit —M} [Ktsoii.i! experience with venereal lymphogranu- 
loma has been limited, and this is the first time that I have observed 
t ns ( isease in the lecdini in the absence of involvement of the inguinal 
not es i he absence of metastasis to the regional lymphatic nodes and to 
t 1 C i\ei notwithstanding the extensive filling defect in the roentgeno- 
gtam and the laige mass palpable from within tlie peritoneal cavity 












Fig 11 — Photographs of the gross specimen m case 4 Note the narrow 
the ulceration of the mucosa and the thickened wall of the rectum Yhe 
specimen had the consistency of leather 

could have suggested to me the possibility of a benign stricture of t 
rectum In that event the diagnosis of venereal lymphogranuloma cou ^ 
have been confirmed before instead of after excision of the 
the operation confined to the establishment of a permanent co os 
Comment— Cases 5 and 6 were observed with Dr 
to Oct 21, 1935 and aie the cases to which reference las 





wfmm 














Fig 12 (ca<:e 4) — 4 low power photomicrograph oi the ulcer in the rectum 
Note the "complete absence of glands the rich celluhr infiltration at the ba^e oi 
the ulcer and the edematous stroma beneath showing plasma cell infiltration H 
high power photomicrograph ot the rectal wall beneath the ba^e o. tbe ulcer 
showing a rich infiltration of plasma cells in the ealematou- stroma 
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Fio- 13 (case 4) — A, low power photomicrograph of the recta! 

„e a^ea show,, ,n % 12 B Sho..s of plasm. «!,. f 

12 Note particularly the marked dilatation dilatation n 

low power photomicrograph of a Ijmphatic node Not 

Ijmphatic vessels 








Fig 14 — Low power photomicrograph of a frozen section oi the tumor in 
case 5 Note the irregular glands lined b\ h\perchromatic epithelial cells 



Fic 15 — low power photomicrocnph ot the tumor in en't 0 d ^!:Il ' td t- 
^d^.noc^rcmonn Miotc and to the Ult are rtiinm- oi nornl epilhclun 
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•'""K'lii’ uitl, lar I 'stclnm n""''" consulted the dime Oct 23, 1933, 

14 ^lu nd / 7 ^inicture of this turnon 

cl^unu';.':Iohr --mnatioiK rc.eafcci nn indurated ulcer 3 cm m 

••l)me the Mihiiieler O ’■eel»ni, beginning at a point 3 cm 

•iPi'Iu.itK.i, of , , ! o'" daih direct 

ulcer r Vf'"/" ll'e examination Feb 17, 1934 the 

.rtcer „.,s c,m,„k,d> lK„lul. n.„l .l,c pn,,™! „.-,s „cll o„ June 6, 1938 



(above) lined by goblet cells with the nuclei at the bases and the smaller irregular 
glandlike structures (below) lined by epithelial cells with hyperchromatic nuclei 

Case 6 — J B F, a white man aged S3, consulted the clinic Feb 11, 11^^^ 
because he had had diarrhea and blood in the stools for three months Cxamina 
tion revealed an ulcer 6 by 4 cm in the left lateral wall of the rectum, beginning 
at a point 3 5 to 4 cm above the sphincter The microscopic structure o He 
tumor is shown m figure IS Dr Curtis F Burnam treated the tumor n 
direct application of radium and bj external roentgen irradiation The p^f‘ 

IS well 
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Comment — In Mew of these favorable results irradiation therapr 
was tried in the tollowing 2 cases 

C \SE 7 — F L O , a w lute man aged 52, consulted the clinic A.pnl 3 1937 
because of consUpaUon and blood in the stools Both s\mptoms had been present 
for fourteen months Hemorrhoidectom\ had been pertormed six months 
preMOush Examination revealed a mass just within the anal sphincter, which 



Fig 17 — Plain roentgenogram of the pcln' in ca<;e 7, showing the di-tribution 
of radon seeds 


imohed the sphincter and the anterior wall and both lateral walls oi the rectum 
The prostate was uniinohed The microscopic appearance ot the tumor i' shown 
m figure 16 Dr Curtis F Burnian implanted radon seed' in the tumor and cave a 
course ot external roentgen irradiation (fig 17) On Februarv 10 Dr Burnani 
applied radium directU to a small residual ulcer m which biop v shmeed adeno- 
carcinoma E\amination on Mae 25 revealed no ceitience ot recurrence 
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( K— r II. .1 uhiti uum.in .iRtd 70, consniteci Ihe clinic May II, 1938 
I .im III tile rtiliiin .iini cnnstijwtion had hccii present for nine months, occasional 
!i!o(>d III iht itir nui nioiuhs E\aiiiinafion revealed a lofaulated mass 

4 In „ mi in the jimltrior u.di of the rectum, begiiiiiiiig at a point 5 cm aboie 
tin sphincter I ho initroMopn. apptanincc of the tumor is shown w figure 18 M} 
nssoci.ile Dr Liigtiit Liniiigton treated this patient bv direct application of radium 
.111(1 1)\ tMeriiil roentgen irmdialioii At c\ainiiiation on June 13, 1938, approM- 
inateh four weeks after the iieginniiig of the irradiation therapy, no visible or 
paljiahle eeidenee of the nodular tumor remained The appearance was that of 
a he.iliiig tileer 


'•ixr./' 
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Fig 18 — Low power photomicrograph of the tumor m case 8 At m 
normal glands, at the right, irregular glands with epithelial ce s, sio\ 
chromatic nuclei 

COMMENT 

In spite of the fairly Jong duration of symptoms, the 
of these cases presented the appearance of an operable ca 
for this reason it is with some hesitation that I . results ^ 

experiences witli irradiation therapy Because the ^ p,(.r 

Jse 4 mstances have been so s,nk,ng I have f"; 

expenence v,ll jnsftfy a tnal of wrr >'» 

all cases of early operable caranoma involving the lover pa 
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rectum j\I} associates and I haAC not as }et had sufficient experience 
uith irradiation therap} in cases of this kind to knou exacth how the 
lesion should heal but in none of the few cases obsened ffi us has a 
stricture occurred and the scars ha\e been insignificant The numerous 
statements in the literature that adenocarcinoma is not a radiosensitn e 
tumor are apparent!} incorrect because each of these 4 tumors proved 
to be an adenocarcinoma and v et complete!} disappeared under irradia- 
tion hatev er the ultimate results mav be this fact cannot change 
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Staphylococcic Injections —iizrkne.ss and ICing^ show 

staphylococci are found in the genital tract, cultures ainos a 
them to be of the albus type Although Staph aureus 
when It IS the infecting organism the suppuration is more 
profuse and there is greater constitutional disturbance than 

Staphylococcus albus „foni,natms organ- 

Pathogenic organisms are distinguished from co 

isms by the fact that they are present in large 

or predominant organism and give a profuse cu nongonococcic 

Staph albus IS the commonest “ on period is 

urethritis Such infection is often veneiea ,s 

usually longer than in cases of J ^ the use of strong 

superimposed on urethritis chemically induced } 

solutions for prophjdaxis 

A H , ^ — -s' " ” 

Tract in the Alale, Bnt J Drol 10 379-391 (U 
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There is a chronic t-\pe of stapln lococcic urethritis in uhich the 
onset IS insidious and the s_\Tnptonis are mild it nia} be o\er]ooked 
er en hen tliere are pronounced granular changes in the urethral mucosa 
Staphylococcic urethritis is relatneh' a more common cause of stricture 
than is gonococcic urethritis Secondary staph\ lococcic urethritis fol- 
low mg gonorrhea is common Repeated cultures should be made of the 
secretions from the prostate gland the seminal resides and Couper’s 
glands although the local lesions responsible lor persislence are olten in 
the anterior portion of the urethra 

Thus, urethritis following trauma from injections ot strong solu- 
tions careless or inefficient catheterization or urethral dilatation is usualh 
abacterial at first but later shows Staph albus on smear and on culture 

Urethral discharge caused by staphylococcic urethritis may be the 
only sMuptom of a serious lesion of the upper portion ot the urinary 
tract, and this possibihrv should be borne m mind e\en if the patient 
states that there has been recent sexual intercourse Obsessed with the 
possibility of lenereal infection, the patient may oierlook other symp- 
toms of gradual onset and longer duration 

Treatment consists of through and through irrigations with an\ weak, 
warm and nonirritatmg antiseptic solution tollowed b\ urethral dila- 
tions The new chemotherapi profoundly modifies the course of the 
disease, and sulfanilamide combined with the irrigations is eftectue 
\Mien sulfanilamide fails mandehc acid will frequently clear up the 
infection Dilations followed b\ irrigations should be gnen once a 
week until urethroscopic examination shows them to be no longer 
necessary 

Prostatitis IS the most common complication of primary staphylo- 
coccic urethritis, and urethral stricture may be a predisposing cause 
The simptoms and clinical course of acute and chronic prostatitis 
prostatic abscess cowpentis seminal lesiculitis and epididi mitis caused 
bi the stapln lococcus iar\ little from those caused b\ other piogenic 
organisms 

Infection of these structures with the stapln lococcus toliows gon- 
orrhea urethral instrumentation descending renal intections or opera- 
tion (prostatectomr ) or the infection ma\ be blood borne Harkne^s 
mentioned 2 cases ot prostatitis m which the condition followed a crop 
ot boils In neither case was there a histor\ ot infection of the urinar\ 
tract or aenereal exposure 

In the acute stage ot infection ot these structures sultanilainide 
pronipth rehcaes the samptoins \cute pro'-tatitis and cowpentis are 
hktla to be more resistant to the drug as is chronic stapln lococcic 
prostatitis although occasionalla a dramatic cure maa result 
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\l)i.ih,un " Slid that of the Ihice t}pcs of staphylococci, Staph 
.uneu'', Staph .ilhus and Staph citrcus, the first is pathogenic, the 
second IS nnldh so and the third is not a pathogen Staph aureus 
and Stapli aihns aie .ilinosl al\\a}S piesent in the skin and in the 
sebaceous glands 'Po change them fiom saprophytes to parasites there 
must lie tiauma. local jnessuic oi irritating discharge on a moist surface 
Such conditions often invohc the female genitalia 

In 100 women sufiermg fiom urethritis and endocervicitis, smears 
and cultuies showed stajiln lococci m the cervix and urethra in 52, B 


coll and diphtheioids m the cervix and uiethia m 33 and staphylococci, 
diphtheroids and B coh m the urethra in 10 and in the cervix in 8 of 
these 10 })atients All of them, m addition, were examined for Tricho- 
monas ^agInahs but this was found in only 7 cases 

In children, infections of the genitalia exist as vulvovaginitis, because 
the glandulai stuictures (Bartholin’s gland, Skene s glands and tie 
cervical glands) are not developed and because estrogen, which ma es 
the vaginal epithelium lesistant to infection, is absent 

In the vulvovaginitis of childien, Staph albus and diphtheroi s are 
present m 25 to 50 pei cent of cases The discharge is thick, ye ov an 
not oftensive like that m infections wuth B coh oi Trichomonas 
lower third of the vagina is involved, and, although the 
meatus is inflamed, pain and increased frequency of urma lo 
negligible In 'adults these conditions are leversed 
Staphylococcic infections result in ductitis and 
skeneitis and endocervicitis Forty per cent of infections o 
glands are staphylococcic or streptococcic Staphy ococcic u 
commonly secondaiy to gonorrhea, as a primal y in ,5 

mgly rare Vaginitis is lare, but staphylococcic 

common j hacterio- 

Iii the treatment of these conditions, chemotherape ,n 

logic agents are valuable Manganese butyrate ^ „p the 

doses of 1 cc of a 1 per cent solution every five smears 

disappearance of staphylococci fiom ,jamide therapi 

Abraham ■” sa.d that m h.a hands the results of 
have not been impressive Others have been tlioogW 

Formerly, because of the success of ‘ K„„ ,t is 

that the pathogenicity of staphylococci tvas due t d 
known that they p.oduce three <o«ny „rcl,nan 

that treatment by toxoids and antitoxin g 3 

vaccine therapy ,nf,-e,m»<;cularh m doses of 10 

Antistaphylococcus serum is g-- ^ i if the patent . 
50 cc daily after a minute dose has been g 

allergic 


— , T T StaI>h^ lococac Infections m 

“ i^bTj Ur I 10 392-399 (Dec) MS 
Gen talia, Brit j 


the Female Lrdhn 
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Staph} lococcus toxoid comes in t\\o strengths the iieaker being 
one tenth as strong as the stronger A prehminar} injection of 0 5 cc 
of the \\eaker toxoid is giren subcutaneous!}, and it the reaction is not 
ser ere, 0 1 cc of the stronger is gi\ en a eek later The dose can 
be increased ueekl} 

For staphr lococcic Mihmaginitis of children local treatment should 
consist in cleanliness, baths and mild germicidal irrigation 0\er- 
treatment should be avoided 

For bartholinitis the glands should be opened, drained packed and 
allowed to granulate from the bottom 

Ductitis and skeneitis are best managed b} incising the ducts with 
a fine diathermr point 

For urethritis injections twice weekh ot ghcerin, 10 per cent strong 
protein siher and ghcerin or 1 per cent mercurochrome are \aluable 
In cases of chronic mrohement the urethra should be dilated and 1 
per cent siher nitrate instilled 

Acute endocemcitis is best treated b} swabbing the cemcal canal 
with ghcerin, and using ghcerin tampons and \aginal douches of 2 
per cent lactic acid Local applications in chronic endocen icitis should 
be escharotic to be ot anj ralue For the same reason, diathernn, it 
emplo^ ed, must be used as a cauter} 

If there are lacerations tracheloplastr is indicated 

Catlictcnaatioii — Emmett discussed the minimal armamentarium 
and the points in anatonn and technic which mar be ot \alue in cases ot 
difficult urethral catheteri7ation The article is intended pnmarih tor 
general practitioners Emmett mentioned the fixed and relatn eh inelas- 
tic roof of the urethra and emphasized the importance of haring the 
instrument hug the anterior urethral rrall during catheterization Sterile 
technic, adequate lubrication and good catheters are necessarr Slorr- 
ness and gentleness, especial!} at the sphincters are essential It the 
use of the soft rubber catheter is unsuccessful Emmett adrocated 
successireh the use of a coude sott rubber catheter with a hollow obre 
tip the rroren coude or bicoude catheter a soft rubber catheter with a 
hollow tip orer a wire stilet or a filitorm guide followed b\ a woren 
catheter The ralue ot morphine and a sitz bath as relaxing agents is 
stressed It all these methods fail anesthesia ma\ relax the patient 
enough to allow passage of a catheter this being unsuccesslul supra- 
pubic drainage mar be required Proper use ot the indwelling catheter 
is also considered 

t-1 Emmett T L Difiiailtie': in Lrttliral Catheterization -Sim T Snrsr 40 
349-350 (Mar) 1938 
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prosikatl giand 

^ Cainn —Ivahlci ' slticlicd 195 caicinomas of the prostate gland, 
o which wcMc diagnosed clinically and the diagnosis confirmed at 
postinoiiem e\annnation and the remaining 123 of which were diagnosed 
altcM the death of the jiaticnt Ihc clinical diagnosis w'as based on 
Iiaipalinn^ alone in 23 cases, was supjiortcd by biopsy in 30 additional 
cases and in 19 cases was dctci mined by palpation plus demonstration 
of distant metastatic lesions In onl}' 4 cases w'as a small tumor described 
clmicalh . 3 of the tumors were proved microscopically to involve the 
entile pi estate gland and only 1 to be a small carcinoma (1 cm in 
diametei ) In this senes the a\erage age of the patients at the time of 
death was 68 ceais The incidence of carcinoma of the prostate gland 
m men moie than 50 years of age w'as 17 3 per cent In only 3 cases 
m which the diagnosis was made clinically and 93 cases m which it 
w as made at iicci ops} w as the carcinoma confined to one lobe In only 
46 pel cent of these was the posterior lobe the involved portion, as 
compared with 48 per cent in wdiich the lateial lobes were involved 
and 6 pei cent in wdneh the anterior lobe w'as involved 

In only 53 pei cent of the entire 195 cases w^as carcinoma recognized 
giossly at necropsy Fifty-one per cent of the tumors w^ere recognized 
because of inci eased consistency above the remainder or because of a 
yellowish white or hemorrhagic tint with or without increased con- 
sistency The yellowush tint, which is due to fat and urochrome pigment, 
was present m only 21 per cent of the tumors On micioscopic study, 
Kahler found that all the tumors were adenocarcinomas except 3 
pel cent, which w^ere squamous cell malignant growths The grading of 
the adenocarcinomas was as follows grade 1, 19 per cent, grade 2, 50 
per cent , grade 3. 27 5 per cent, and grade 4, 3 5 per cent The incidence 
of the low’’er grades was greater m the localized tumors and m the low er 
age groups The most important microscopic criterion of prostatic 
cancer is involvement of the perineural lymphatics This was o 
m 91 per cent of the cases and in 100 per cent of those in wdnci 
tumor w^as graded 3 or 4 The localized tumors, even the smallest 
showed the same high incidence of perineural m^mlvement, an impor < 
argument against the feasibility'’ of local removal 

Kahler®"' found that in 51 per cent of the clinically 
recognized tumors metastasis had occurred by the time death too ' p ‘ 

The points of metastasis, m order of their frequency, were le , 
nodes, lungs, pelvic peritoneum and bone Direct oc^ 

order of frequency, to the bladder, ureters, j „( ,|,c 

The incidence of metastasis increased markedly as tiie g 

35~K^r, J E Carcinoma of the Prostate Gland Proc Staff yfeet , 

Oin 13 589-592 (Sept 14) 1938 
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lesion increased being 100 per cent m lesions ot grade 4 The incidence 
ot metastasis bore no relation to the size ot the gland 

The association ot atropln and carcinoma w as tound to be incidental, 
as atrophr occurred m the same proportion of carcinomatous glands as 
of normal ones Nodular hi perplasia also sho\i ed an incidental relation, 
as onh 16 6 per cent of the localized tumors Mere tound to haie arisen 
from regions of nodular hi perplasia Similarl}, no relation existed 
hetueen carcinoma and asimmetn inflammation or calculi in the pros- 
tate gland 

Abscess — Tomassim ““ stated that the most common factors that 
cause abscess ot the prostate gland are inflammation of the bladder and 
especiaih of the urethra Prostatic abscess usualh folloMS acute 
prostatitis, M Inch ma\ be diffuse or localized Although all authors agree 
that gonorrheal urethritis is the essential factor the micro-organism 
most frequenth present is a staphi lococcus 

Diagnosis is made niosth h\ rectal exploration the results ot mIucIi 
are interpreted in connection uith the histori as regards past infection 
the subjectne disturbances and the temperature Most frequenth the 
abscess opens spontaneoush into the urethra or rectum The treaPnent 
of choice Mhen the collection of pus is considerable and uhen tlie general 
condition is such as to permit it is perineal prostatotoim 

An abscess is occasionalh found before puberti uhen the gland 
has not acquired its special tunction Tmo cases haie been recorded 
in Mhich the patients Mere loung children, aged 4 lears and 28 months 
xespectneh The disposing tactors are diabetes, gout hmphatisin, 
scrofula and arthritism Chronic contusions, such as those caused b\ 
horseback riding, mIucIi proioke congestion of the leins of the small 
pehis ma} auaken a latent infection, most often in the urethra In 
addition the prostate gland feels the influence of all other causes of 
congestion such as sedentarj habits hemorrhoids constipation and 
proctitis all of mIiicIi far or stagnation of blood in the lenous plexuses ot 
the small peh is 

The organ is enlarged Inperemic and edematous The microscopic 
picture lanes according to Mhether the parencinma or the interstitial 
tissue IS chiefli imohed In a large number ot cases the origin is m 
the glandular lacunas If the collection of pus succeeds in opening 
spontaneoush through the uretlma or rectum spontaneous cure occurs 
In other cases cure is sIom and ina\ he delai ed h\ purulent or urinan 
fistulas In rare cases the prostate gland ina\ he oierM helmed b\ a grate 
and rapid suppuratne process in mIiicIi it and the surrounding ti<='ues 
fall into a state ot necrosis in such cases the condition nearh ahtats 
■ends fatalh 

36 Toma<:-mi I Siill a'^cc^o della pro-tala \rch ital di urol 15 202-2OT 
•(Tunc) 1938 
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W hen the ahstess fails to open sjjontaneoiisly or when the opening 
IS insiiflKient and the tinnefaction has reached a considerable size, it must 


he opened snrgic.dl} It may llien be approaclied by the hypogastric, 
ictt.il 01 penneal loute 'J he last is picfcrable, with a bi-ischiatic incision 
made hoii/ontally beluecn the rectum and the urethra The abscess is 
I cached, opened, caiefuily diained and treated with suitable medication 
1 he 111 St s\ mptoms ai e ui inary and consist of frequency and urgency 
of xoiding, soon followed b}'’ a sense of weight and tension in the prostate 
gland and rectum The temperature is high, and chills sometimes occur 
Rectal examination is exti emel} painful, a finding that distinguishes an 
abscess fiom a tumoious condition or hypertrophy Fluctuation is a 
late finding Ficcpiently the sulcus cannot be found, and the gland fees 
like a single mass The urine is only slightly cloudy until perforation into 
the urethia occurs, which causes the urine to become purulent uc 
an opening nia}^ be spontaneous or may occur during catheterization or 


lectal exploiation 

Emmett, Lovelace and Mann cairied out a series of mtraprostat 
injections of sclerosing solutions The late result of injection o 
solutions into the pi estate glands of dogs w^as a 
the size of the lobe into wdiich the solution had been injecte > 
tion seemed to be associated with increase in the connective 
possibly with some reduction in size and number of t ie pro 
Theie w^as no untow^aid reaction, and symptoms ® , report 

tract w^ere not observed m any of the experiments le a 
of animal experimentation only, and its clinica 

of case is not suggested until fuither and the 

The work, how^ever, does furnish a new field fo g 
method will bear further investigation Aalkiaer,^^ 

Hypej trophy —According to Retlev-Abia respond 

many patients who have prostatic considered genuinely 

to treatment by drainage and forced flu „ Jonrenua or nephro' 

urem.c when, m fact, they are suffenng from pseudourenna 

genous acidosis t,,rniination of tiie value for 

^ This condition can be recognized by a deteri 

plasma bicarbonate, which is normally 25 f loss of appetite 

When this falls below 19 mg per ^ drink and is lethargic 

■’Is R«,ev.Abrahamse„,H,a„dAa,K,»r,V Tha 

Pmtnc H,,=r.r.pb>-Th= Nephrogenoas Acdc 

236 (Sept) 1938 
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acidotic coma appears, ith Kiissmaul respiration The clinical erndences 
of nephrogenous acidosis in cases of chronic prostatism are anhr dremia. 
In pochloremia, fe\ er, di spepsia and senilit} 

Examination for and treatment of nephrogenous acidosis is indis- 
pensable to surgical treatment of the prostate TreaPnent consists in 
the administration mtrai enousl} ot 1 3 per cent (isotonic) sodium 
bicarbonate solution The amount gn en is based on the blood i alue tor 
bicarbonate and the bod\ n eight and is determined b} use of the nomo- 
gram of Palmer and ran Sljke If according to this nomogram the 
patient is to be gn en 3 liters of a 1 3 per cent solution of sodium bicar- 
bonate, 1 liter of the solution is giren each dar tor three dars and an 
anal} sis of the blood is made on the tourth da} In this ua} alkalosis 
and tetanr are ar oided 

Ot 123 patients uith prostatic Inpertroph} treated br Retler- 
Abrahamsen and Aalkjaer since Januar} 1936, one third \sere tound 
to ha\ e nephrogenous acidosis Appropriate treatment reduced the 
rallies for blood urea corrected the anhr dremia and permitted operation 
in a ferr da}s on patients rrho formerly had been considered hopelesslr 
uremic 

Eiidocitnc Thciapy — \\ alther and Willoughb} stated that pros- 
tatic h}perplasia can no longer be regarded as an independent entit} , 
It IS inseparabl} bound up rr ith endocrine changes affecting the pituitary 
bod} and the testis 

In cases of earlr prostatism or in cases in rrhich for some serious 
ph}Sical disabihtr caused b} am trpe of prostatic obstruction operation 
seems inadrisable, androgens should be giren conscientious trial The 
disadrantage of this mode ot treatment is that, as Mith insulin therapr, 
one must continue a maintenance dose , therefore, contact ith the 
patient for an indefinite period is necessar}, and massage is usualh 
indicated Preparations ot androsterone and testosterone propionate for 
oral and intramuscular use are arailable tor such therap^ 

Fifteen patients m ith benign prostatic In perplasia ha^ e been treated 
uith these substances b} alther and \\ illoughb} during the past two 
} ears uith clinical improrement ot their srmptoms 

jMoore and McLellan made a histologic studi ot the effect of 
androgen and estrogen on the prostate gland of tlie human being The} 
stated that the injection of 285 to 1 125 mg of testosterone propionate 
in tuehe to ninet\-fiAe dars results m no significant restoration ot 
the imoluted prostate gland of presenlllt^ and causes no obsei^alile 


39 \\ alther H \\ E and \\ iI!oughb\ R 
Ecnig^i Pro'^tatic perplasia Tr Southeast Pr \m 


Hormonal Treatment ot 
Lrol \ Not 5 


PP 
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40 Moore R N and McLellan ^ M 
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.illeinlion in the histoiogic apj)caiancc of the tissues formed in benign 
Inpeitiopln The injection of 15.000 to 140,000 international units of 
e'^tiadiol hen/oate in ten to thnty-one days pioduces conspicuous altera- 
tion in the uielhial and ductal epithehuin but little if any change in the 
tissues of benign hjjieitiopln 

liifaiciion — Hiibly and '1 hompson ” found a single study (Abes- 
house 1933) of piostatic infaiction in a ie\ieu of the literature The 
aiithois' lepoit is based on a clinicopathologic study of 10 cases of 
piostatic mfaiction Hubly and Thompson stated the opinion that func- 
tion of the piostatic poition of the urethra is influenced by volumetiic 
changes in the pi estate gland and that changes of this type lesultmg 
fioin infarction may pioduce symptoms The symptoms produced depend 
on the stage of mfaiction During the eaily stage, when swelling is 
most pionounced, varying degrees of urinary obstruction, including 
acute uiinaiy letention, iiiaj develop In the latei stage, cicatrization 
and conti action occui and the patient Avoids satisfactorily This sequence 
of events, peihaps repeated on seveial occasions, may explain episo es o 
letention followed by more or less spontaneous relief of symptoms 
The final stage of piostatic mfaiction may be manifested l^' ? 

fibiosis, which are commonly found m the prostate gland le 
lepoited are considered in some detail Piostatic tissue was o ai 
at neciopsy m 6 of these cases and by transurethial resection m 

Tiauma (such as that caused by piostatic massage), 
catheterization, piostatic resection and electrocoagulation ma) 
m the production of mfaiction Abeshouse has ® 

tons hypeiplasia, by distoition of the " 

cause infarction Infection, cii dilatory stasis and arter 

also be etiologic factoi s 

TESTICLE 

Ectopy -] 0 >.es and L.eberthal - stated that 
neal testicle have been leported The exact dis- 

of the testis is not known, although the subjec 
cussed and many elaboiate hypotheses liave ee 
that before migration of the testes occurs, m ea } 
occupy primarily a site m the lumbar alto the kidnevs 

vertebral column, m front of the psoas muscle ai along the 

At the beginning of the thud pedicle aiul 

posterior abdoin.na, wall, carrying noth them __ 

J W, and Thonipsn... G_J Intecl.o» <».l „ „„ 

Clinical Significance, Proc Staff Mea, 

42 Jones, A E, and Lieberthal, F 

’ (Nov ) 1938 
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pushing ahead of them tlie parietal peritoneum which is to constitute 
the processus vaginalis As the} gradualh moAe downward the\ occup\ 
successn eh positions in the abdominal, iliac and inguinal regions, until 
the\ final!} reach their pennanent bed within the scrotum just before or 
occasionalh , soon alter birth 

A testis ma} become arrested at am of the first three stages , it is 
then known as an undescended testis In addition to such arrests, how- 
e\er, there are found, in much rarer instances deviations m migration 
which prevent the testicle from pursuing its normal course, deflecting 
It from its appointed path and landing it m some spot from which it 
cannot possiblv reach the scrotum W hen tins occurs, the testis is known 
as ectopic Unlike the testis that remains undescended, which is fre- 
quentl} the victim ot some abnormalit}, the ectopic testis according to 
most authorities is iisualh normal and perfect m its development 

Ectopic testicles are of four varieties (1) superficial, inguinal or 
interstitial, (2) penile, (3) perineal and (4) crural or femoral The 
perineal testis lies in practicallv the same position in all cases It is 
alvva}S found between an imaginarv line m front passing behind the 
root of the scrotum and a similar line passing m front ot the anus 
laterally it is alvvavs outside the line of the raphe it has never been 
known to he behind the bi-ischiatic line, which passes anterior to the 
anal orifice No adhesion ot the testis to the tissues covering it has ever 
been observed Frequenth it can be slipped about with the greatest 
ease sliding under the finger and often displaving sufficient mobilitv 
to pass under pressure into neighboring regions 

Treatment is surgical The gland has gone into the wrong fascial 
pocket, and onl} surgical measures can restore it to its rightful bed 
The cord m such a case is alvvavs long enough for this transplantation 
and the operation is easilv executed If possible it should be carried 
out before the bov subjects the organ to trauma which mav easilv occur 
with the testis m this perineal position Tlie operation should not how- 
ever, be carried out on children under the age ot 3 jears unless the 
condition is causing svinptoins 

Tones and Lieberthal reported the case of a 17 v ear old bov There 
was a mass about the size of a plum situated to the right ot and close 
to the anal sphincter hile this mass was somewhat tender on palpa- 
tion there was no historv ot pain or discointort, although the bo} had 
taken part in various athletic games at school The right side ot the 
scrotal sac was einptv and somewhat shrunken At operation a normal 
testis was separated from its gubernaculum and placed in the <=crofuin 

Tmimr— McDonald •*= reported that approxinnteh 142 ca^es of 
chononepithelioina of the testes bav e been rev lew ed He reported an 

43 AfcDonald S Tr Ob~cnation<; on Qiononepithclioaia Tt ti- with Record 

■of a Ca^e T Cancer 34 1-14 (Sept ) 193s 
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.uiditioii.il c.isc 'J he patient ^\as a man 24 years of age The right 
testis n.is tinee times the noimal st/e A diagnosis of teratoma having 
been m.ide, the testis was removed Histologic examination proved 
that the gio\\th A\as a teiatoma \Mth cliorionepitheliomatous elements 
The (lualitatnc Zondek-Aschheim reaction vas positive eleven days after 
oiehidettomy Two months aftei operation the Zondek-Aschheim 
test showed 30,000 mouse units of gonadotropic substance per liter 
The breasts had become moderately enlarged The condition of the 
patient lapidly became w'Oise, and he died three months after the opera- 
tion Nccrops} showed multiple metastatic lesions, especially m the 


lungs and kidneys 

McDonald considered the histogenesis of the tumor and concluded 
that, although the tumor arises through malignant differentiation o a 
teiatoma, endocrinologic observations support the belief that testicuar 
chorionepithehoma is morphologically identical AVith uterine c orion 
epithelioma He suggested that a quantitative Zondek- Asc i leim es 
is essential in the investigation of testicular tumors and that corre a 
of the amount of gonadotropic substance present in the urine 
histologic characteristics of the grow^th may afford valuable m on 
as to the nature and source of gonadotropic hormones tnrsion 

Ormond"" reviewed the symptoms and results m ^ 

of the testicle and reported 12 new cases He ele- 

of prompt recognition of this condition and stressed J 

meL in the diagnosis (1) the age of the "Told 

patients were less than 23 years of age, the younges seventy 

and 5 others being adolescents] , (2) the sudden onse , ( > 

of the pain, (4) the absence of ferotum, (6) 

infection, (5) the position of the affected test 

the position of the epididymis with reference to the 

tenderness of the testicle, and (8) Prehn’s sign treatment 

Finally, Oimond emphasized his offers the best 

He stated that in an acute attack promp °P^, by manual 

chance of a healthy testicle, that although an a 

or spontaneous detorsion, operation s lo become atrophic 

recurrence, and that if because o torsion a te^ 
or has been removed, operation should be 

to prevent a like fate befalling it „n,hteral testicular 

HyperRophy -Ztde^-^ studied ^ses of 

abnormality occurring after puberty ^^tuall) occurred In 

compensatory hypertrophy of tie reniaini 1910-1914 

"ir^nd, J K Torsion of the Testicle. J A . - 
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17 of these cases uniJateral testicular atropin occurred after the orchitis 
of mumps orchidectoni) for unknown reasons had been performed on 
the remaining 2 patients jMeasurements of the length and w idth of the 
unaffected testis of each patient were made with a caliper As a con- 
trol the testes of 29 normal adult persons were measured The testes 
of the control series a\ eraged 3 8 cm in lengtli and 2 3 cm m w idth 
The imimohed testes m the 19 cases of umlateralh atrophic or absent 
testes ar eraged 3 9 cm m length and 2 5 cm m w idth The difference 
m size between the normal and the abnonnal groups was found to be 
of no significance in this small senes The measurements of the largest 
testis m each group were within the normal limits for length but in 
both groups slight!} exceeded normal width It is concluded that the 
testis of the adult human being does not undergo am appreciable 
compensator} h}pertroplw after atrophr or remoral of its mate 

Cabot stated that man} teachers ha\ e said that compensator} In per- 
trophy does occur after the loss of one testis in adult life, because it is 
know n that this phenomenon occurs in the case of the kidne} He stated, 
howerer, that the cases are different, as it is important in the econoiu} 
of the bod} that more renal tissue should be arailable for use under 
stress Although this work is practical!} comincing to Cabot that 
the alleged occurrence of hypertroph} of the testis in the adult lacks 
a sound basis in obsened fact, it does not answer tlie question of 
increased growth of a testis when its fellow is lost during childhood 

tjRIXAR\ CALCULI 

P} rah and Fow w eather ■‘® discussed the etiologic problems presented 
b} calculi in recumbent patients 

The calculi at first are pasti masses deposited m the calices or m 
the pehis, these “mud-stones,” as the\ hare been termed ma} remain 
in this condition or ma} sohdifv into true calculi The authors stated 
the opinion that tlie kidne} itself suffers no permanent damage The 
calculi ^ary to some extent in composition, winch is largeh dependent on 
the reaction of the urine, but all w nters agree that phosphates of calcium 
are the principal substances found in these calculi 

Calculi in recumbent patients hare been attributed to suppuration 
of hone Urinar} infection has been regarded b} some authors as 
essential but, although frequenth found such infection is h\ no means 
alwa}s present The essential condition m the production ot calculi on 
recumbenc} is the establishment m the urine within the kidne\ ot a 
sufficient concentration of calcium ions together w ith the iiecessarr 
reaction to allow the calcium to be precipitated as a salt in either the 

46 P\rah, L N, and Fowwcather F S Lnnan Calculi Dcrdnpinc m 
Recumbent Patient':, Bnt T Surg: 26 98-112 (Tui\l 19'S 
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.uj;ei (ulniles oi the cnliccs of the kKlne}^ The processes winch create 
this tondition arc \ancd, and no doubt se\eral come into play in any 
ijnen case P} rah and Fowweathei stated 

Ihe iniiKipa! ctiologic factors arc (1) release of calcium salts from the 
lioiKv into the liloodstrcain as a coiisaiiiencc of (a) generalized decalcification 
ot the entire skeleton as a result of innnobilization , (b) localized decalcification of 
bone near the site of the injure or infection The calcium salts so released are 
escictcd niainh bj the iiniic, (2) increased concentration of calcium salts in the 
urine because of dclndration resulting from isolation and low intake of fluid, thus 
faioining precipitation, (3) stasis and inadequate renal drainage because of 
the enforced recumbent posture, (4) dietetic factors (a) influence of diet and 
drugs on the reaction of flic urine, (b) total amount of calcium taken by mouth, 
(e) dcficience in \itaniin A and (d) possiblj' InperMtannnosis D, (5) infection 
(a) in the urinary tract, (b) ascending urinaiy infection in the female, (c) in 
other parts of the bode, that is, in bone and (d) constipation 

In most of the lecorded cases, renal calculi have been found to have 
developed after many months or yeais of recumbency There are 
theoietic reasons for supposing that their development actually com- 
mences eaily m lecumbency, and it is probabl}'^ true that if a stone does 
not develop eaily it wull not develop at all The first symptom is usually 
heinatuna, and it occuis soon aftei the patient has been turned from 
the doisal position to the ventral, the hematmia is often profuse Renal 
colic occurs m a considerable numbei of cases w ith or w ithout bleeding 

The aim foi the futuie must be prevention of the formation of 
calculus and of urinary infection Decalcification of bone, dependent 
as it IS on lelatne hypeiemia. cannot be absolutel}’’ prevented, but it 
can be minimized b}' loutine daily massage and actne movements of 
the limbs not actually splinted Laige amounts of fluid must be supplied 
to the patient at regular inteivals throughout the day The fluid shou 
either be neutial m reaction (such as rvatei) or should be such that 
“ash” fiom the solid lesidue tvill be acid in reaction In order that 
of urine containing solid particles maj'’ not occur in the renal pe ms 
the recumbent patient should be turned (either by tilting him to o^^^^ 
side 01 b}'' turning him into the prone position) at fairly frequen * 
regulai mteivals In order to render the urine acid and thus 
solution of the urinaiy calcium phosphate, a diet 3 ielding an aci ‘ 
should be adopted as a routine Vitamin A shoul ^ 
although deficiency of vitamin A as an etiologic factor is - ,, 

established Constipation should be aioided by the ® 
necessary Absolute cleanliness, particularly of tie 
region of females in plaster casts is vital if ascendi ^ 
prevented Prophylactic examination of the ° pe^aken to indicate 

be made once each month and their presence sho talctilu' 

the necessity for actne therapeutic measures against < p 
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The object of treatment is to cause the renal calculi to go into 
solution or to disintegrate into tim particles uhich -will pass down the 
ureter and be excreted If the urine is not infected, operation is contra- 
indicated as the stone can usualh be made to disappear 

Calculi associated with gross infection ot the urine require surgical 
intenention lor their remoial Calculous p\onephrosis and calculous 
anuria torin absolute indications tor operation 

Chemical Composition of Uinta) y Calculi — Jensen and Tlngesen^ 
examined 35 phosphatic urmarj stones to determine their chemical 
structure Thei carried out sjstematic quahtatne anal} sis of all the 
stones In a number ot cases a quantitatne anahsis was also done and 
an acid-basic ash determination made The following substances were 
found 111 the stones (1) MgXHjPO^ 6H„0 , (2) a colloidal phosphate 
ot calcium with impertect, apatite structure, containing 3 to 3J4 
equnalents ot calcium per mol ot phosphoric acid and some water, and 
(3) Ca3(PO,) = 

The substances numbered (1) and (2) are the ordinar} ingredients 
of phosphate stones and are more often found mixed than m a pure 
state Two stones consisted entirel} ot Cas(P 04)2 Calcium carbonate 
normal magnesium phosphate and the secondari calcium phosphates, 
which are otten supposed to form phosphate stones, could not be found 

LROLOGIC DI^GXOSIS 

Scholl stated that i anous urologic conditions greatl} resemble 
the clinical picture and not uncommonh lead to the diagnosis, of chronic 
glomerulonephritis The most common conditions are infection, obstruc- 
tion and certain metabolic disturbances The majorit} of these diseases 
are readil} recognized it a complete urologic examination is earned out 
The similarit} ot the \ anous urologic conditions to chronic glomerulo- 
nephritis leads to a diagnosis of nephritis The tear that urologic instru- 
mentation ma} be followed b\ senous reactions trequenth preients a 
complete studi that would indicate the true nature of the lesion Such 
a fear is m most cases not warranted as reactions rareh follow c}sto- 
scopic procedures with the rapid accurate methods now emploied and 
the use ot recenth de\ised innocuous urographic materials Carefulh 
and genth earned out such examinations cause no trouble eien to a 
patient w ith sei ereh damaged kidnci s 

In all cases in which there is the slightest doubt as to the diagnosis 
the patient should be gneii the benefit ot a complete urologic m\e-ti- 
gation If tins is thoroughh carried out a small but definite group ot 

47 Tensen ■'i T and Tlupe'en T E Leber die Pho-phatkonkrcniciitc dtr 
Harnwege, Zt-chr f Lrol 32 6a9 666 (Oct ) 193S 
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jintieiUs in whose cases a diagnosis of cliroiiic glomerulonephritis has 
been made w ill be found to have conditions that can be partial^ or com- 
plctch ichevcd 

ANESTHESIA 


Fci 1 in studied a sci les of controlled clinical cases in ivhich diothane 
Indiochlonde had been used for urethral anesthesia both prior to and 
subsequent to incthral tiauina In 100 cases onl}'’ 2 reactions were noted, 
and both of these weie mild, subsiding without treatment Neither 
diothane hydiochloride nor any other anesthetic agent should be used in 
the tiauinati 7 ed or noimal urethia without careful supervision In cases 
in which the use of an anesthetic agent locally is deemed desirable in 
spite of tiauina, diothane h)'diochloride appears to be the anesthetic o 
choice The piolonged lelief from pam following the use of diothane 

h 3 ’drochloride in the urethra is extiemel}’’ valuable 

Aiken made a resume of the experience of the large urologic 
clinic in Berlin (formerl) headed by Prof A von Lichtenberg, now y 
Di Heckenbach) wnth peiidural anesthesia m the last thiee years 
that time, nearly 2,500 urologic operations have been done witi 
use of peridural anesthesia This anesthesia, wdneh is ^ 

the names of Dogliotti, Guttierez and Kraas, is based on the following 

T?anesthetic reaches the sensory nerves in the spinal canal outside 
the dura mater, causing anesthesia which has f f "^.c"' 

advantages of spinal anesthesia without its drawbacks T 
simple As an anesthetic agent, Aiken “ 

solution of pontocaine hydrochloride to ^ centimeters 

1 1,000 epinephrine hydrochloride to each hundied 

The patient sits on a table wnth the head ^ jj mandrin 

spinal anesthesia The needle is inserted m the midhne^ 
is removed when the needle has gone 1 cm ^ P’ on the 

filled with physiologic solution of sodium while the 

needle The needle is made to advance slmvly toward t P 

” rator is attempting to f “ 331 “ . 1 - 

iniected as long as the point o the "^le is 
hgamentum flavum As soon as the point of tl d 
pLdural space, the pressure of the f p^oint of the 

to zero and the solution flows in freely, ^ ater^ahead of it, 

Idle IS in the peridural space of .he 

reducing the chance of its P" “ra^ ^ This would be about tlic 
anesthetic solution is now slowl, injected 

, w use of Diolbaue H, droCloride Uro.osic Cs . 

40 066-67. (N^v ) .93^ 30 «9.659 ton 

50 Aiken, E 
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correct amount tor spinal anesthesia Ten minutes later another 10 cc 
IS injected if the first injection uas correct and has not produced spinal 
anesthesia Alter another ten minutes the remainder 10 cc is injected 
The total dose, therefore, is 25 cc To a small patient it is better to gn e 
onh 20 cc , to a large person 35 to 40 cc Ihirti minutes alter the first 
injection the anesthesia is complete The anesthesia is best near the 
segments iihere the injection has been made There is usualh com- 
plete relaxation of the rrhole musculature The site ot injection tor 
operations on the kidnej and the upper portion ot the uretCr is in the 
interspace beh\een the tueltth dorsal and the first lumbar vertebra, 
for the rest ot the ureter, between the first and the second lumbar 
\ ertebra and tor the bladder, prostate gland and genitalia, betw een the 
second and the fourth lumbar \ ertebra The anesthesia lasts for two 
and one-halt to three hours During the whole period ot anesthesia the 
general condition ot the patient remains satistactorj In the first minutes 
there is usualh a slight rise in blood pressure but alter twenti minutes 
the pressure tails 10 to 15 mm ot mercurj below the onginal lerel 
Aiken otten adds a mild narcosis induced bj an lntra^ enous injection 
of 1 cc eukodal-scopolamineephetonine (Merck) This anesthetic is 
used at the Berlin clinic in eierj procedure for which good anesthesia is 
needed, from painful c^ stoscopic procedures to the most difficult resec- 
tions and plastic operations Age, diseases ot the heart and diseases of 
the circulator}’’ s^ stem are not contraindications 

There is onh one gra^e danger in peridural anesthesia that is, 
perforation ot the dura mater, w Inch maj pass unnoticed If the perfora- 
tion is clear and spinal fluid drops out of the needle spinal or general 
anesthesia must be used Inducing anesthesia bj injection into a segment 
abo\ e or below should not be attempted as the perforation in the dura 
does not close at once In some old patients the dura mater is not 
elastic, so that the point ot the needle ma\ cause some trauma or ma\ 
partially penetrate the dura In this case the anesthetic agent maj slowh 
penetrate into the spinal canal, causing late shock As the amount of 
pontocame which enters the canal is small, the shock quickh wears oft 
after administration of a stimulant and the operation can be pertormed 
This penetration ot the dura has happened 11 tunes in the last 1 000 
cases 

In Aiken s opinion, peridural anesthesia is the ideal method lor 
the urologic surgeon, because it combines simple technic, Iiannlessness 
good eftect and long duration and is suited for all urologic procedures 
from c\ stoscopic examination to major operations 

30a Eui^dal i<= diln droorx codemonc IndroddoridL epheton.n. i an K.mtr oi 
ephednne 
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IjKINAR\ lxtravasation 

Ra\oncl diSLUssed c\tra\asatioii from the lower portion of the 
t)i mary ti act Fn st he bt lefly i eview ed the anatomic facts which diiectly 
influence its couise These aic the fascial planes Ihe superficial 
pel meal fascia consists of tuo layeis, superficial and deep The deep 
fascial la} Cl foinis a thin aponeurosis of considerable strength, continu- 
ous ^\Ith the daitos of the scrotum, with the fascia of the penis and with 
Seal pa’s fascia on the anterior suiface of the abdomen, on either side 
It IS fiimly attached to the outei lip of the ischiopubic rami Poste- 
iioih this deep la}er cunes around the superficial transverse perineal 
muscles to blend with the base of the triangular ligament 

The tnangulai ligament, oi urogenital diaphragm, is composed of 
tw o la} ei s The sti ucture stretches almost horizontally across the pubic 
aich, so as to close in the fiont part of the outlet of the pelvis The 
superficial layer is sepaiated from the subpubic ligament by an ova 
opening foi the transmission of the dorsal veins of the penis 

The posteiior layei of the triangular ligament is really a continuation 
of the pelvic fascia acioss the pubic arch 

The fascia of Denonvilliers is an aponeurotic structure wmici is 
attached to the tip of the prostate gland and the triangular 
passes upward betw^een the rectum and the piostate gland, j a er 
seminal vesicles It sends an investment to the seminal vesicles 

Buck’s fascia forms a dense fibious investment of the corpora c^e 
iiosa and corpus spongiosum in a figure-of-eight sheath ^ ‘ 

anteriorly at the base of the glans penis and is dehmite pos 
the tiiangular ligament, where it is in apposition witi o e 
is continuous above wuth the suspensory ligainen o Colles’ 

Buck’s original article he described the fascia as simulate 

fascia, but Wesson, by means of ejection expeiii 
extravasation, found evidence that Colies asc , geparately 

adherent to Buck’s fasca at the base of the pents, 
from Buck’s fascia and envelops the entire penis P 
The clinical endence of extravasation of urine 
t.on of the tract vanes with the site of rupture through vhicl, 

*”|he site of ruptuie in the urethra is 'f 

the extravasating urine Extravasation 'J, £ fascial 

poition of the urethra, when not rapid, may u c 

planes and form a fistula, or it may pass 

Spongiosum and involve the glans penis 

; , I I EMravasatioi. from .lie Lover Urm.rj Trad. 
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\Mien rupture ot the urethra takes place in that part included between 
the attachments ot the scrotum and the anterior la^er ot the triangular 
ligament, usualh the bulbous portion, the course of infiltration is directed 
b's the deeper la^ er ot Colles’ tascia This is the common site of rupture 
of the urethra when mtection and obstruction are the etiologic tactors 
The extra\ asating urine here being limited b\ the deeper la^ er of Colles’ 
fascia it fills first the perineum just posterior to the scrotum, then it 
pioceeds up o\er the s\mplnsis to the abdominal wall infiltrating 
beneath Scarpa s tascia 

Because ot the close fusion between Colles fascia and Buck’s fascia 
at the base ot the penis lateralh and interiorl) it is usual that the 
e\tra\ asation does not at first nnohe the penis After reaching the 
abdominal wall howe\er it descends to and im oh es the penis 

Rupture of the membranous urethra with extra\ asation between the 
lasers ot the triangular ligament is unusual and is rathei difficult to 
diagnose in the earh stages Generalh it is not until one la\er ot the 
triangular ligament gnes wa\ or until the e\tra\ asating urine reaches 
and emerges through the subpubic hiatus m the anterior la}er that 
definite s^ mptoms appear \\ hen this occurs the course is the same 
as when the bulbous urethra ruptures Should the posterior laier gne 
wa^, tlie urine ma\ either follow the course ot the rectum and appear at 
the anal perineum or pass up and im ade the pre^ esical space 

Rupture of the urethra posterior to the deep la\ er ot the triangular 
ligament is generalh the result of trauma such as is often seen in cases 
of fracture of the peh is 

The prognosis depends as much on an earh diagnosis as on proper 
surgical treatment 

Ra^enel obser\ed a senes of 57 cases with a reco\er\ rate of 65 per 
cent The penis alone was iinohed in 7 cases, the perineum alone in 
1 the perineum and scrotum in 5, the scrotum alone in 3 and the scrotum 
and penis in 16 Extensne infiltration of the perineum scrotum, 
abdominal wall and penis was present m 23 Ihere were 2 cases of 
rram'TjjiUc rupture ot the membranous urethra w ith extra\ asation 
betw een the la^v ers of the triangular ligament 

Earh operation is imperatne to dnert the stream ot urine from the 
rupture and to proMde tree incision and drainage of the infiltrated 
portions In 47 of the cases external urethrotoiin was performed in 3 
suprapubic c\stotonu and in 6 drainage b\ catheter In 1 case opera- 
tion was not done the patient liaMiig died within an hour after admission 

to the hospital 

Ra\ enel based his preterence tor the perineal approach on the lollow - 
mg tacts (I) there is dependent drainage (2) there is less sl,ock 
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and (3) tlicic is aAOidance of conlannnaling the prevesical space with 
the i,Ms-j)iodiicing anaeiobit oiganisms so often found 


DRUG AND rrVER THERAPY 


Elkins and Ivriisen mentioned the decline m the use of fever 
Iherap} for gonoiihea since the advent of sulfanilamide A small group 
of patients yIio do not show a satisfactory response to sulfanilamide, 
ho^\e^el are still treated by artificial fever The authors cited 2 cases 
of gonoirheal infection in iaIiicIi artificial fever therapy failed to effect 
a cure but tieatment with sulfanilamide was successful They also 
leported 10 cases in which fever therapy w^as employed, in all of which 
an adequate amount of sulfanilamide had been given previously without 
producing the desired result All but 1 of the patients were cured after 
the fever treatments 


Elkins and Krusen stated that recently sulfanilamide combined with 
artificial fever therapy has been emploj'^ed They considered Ballenger^s 
plan of combined treatment, giving 80 grains (5 17 Gm ) of su ^ 
amide for twm days before artificial fever therapy was institute 
temperature of the body w^as raised to 103 or 104 F for a perio o 
to four hours Ballenger reported good results from the use o 
combination of methods, although Kendell stated the opinion that 
combined treatment has little more effect than fever therapy a one 
Elkins and Krusen reported only 2 clinical remissions 
use of a combination of sulfanilamide therapy and five hour ses 
aitificial fever at 106 7 F in a senes of 10 cases They did no 
from this senes they could draw definite 

concluded that fever therapy, with or without sulfanilamide PY- 
continue to be an important adjunct in the treatment o cer 

types of gonorrhea ^ 

Cook stated that, although the gonorrheal patients a 
Clm.c are likely to have the more ■'difficult” ^ „sc of 

more than 90 per cent of these patients was ,f_ „tlcr 

sulfanilamide alone or in combination , , mroveincnl, 

trial of the drug for ten days, there has not •liii.c 

fever therapy must be considered P™ ' ' f artificial four 

alone will tell whether treatment wuth sulfanilamid 
has any advantage over fever therapy alone 

E C, and Kru,» F H «■ 0””- 

1 -' ,ol "Reference to Its Relationship to buna 

"a ?/rs'a« ” - 

53 Cool E N, in discussion on Ellins and Krusen - 
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Emmett called attention to the fact that the intra\ enous administra- 
tion of mercurochrome has gn en disappointing results in the treatment 
of infections of the blood stream, ho^^e^er, small doses of this drug haie 
been found useful in the management of acute pyelonephritis Emmett 
mentioned the ^\ork of Braasch and Bumpus in 1926, in uhich reactions 
occurred m a large percentage of cases in Inch e\ en a relatn eh small 
dose of mercurochrome ^^as gi^en intra\enoush In most cases of acute 
p^ elonephritis observed bv Braasch and Bumpus the temperature 
returned to normal after the drug \\ as gl^ en In 28 of 69 cases in u Inch 
the temperature nas elevated on administration, the temperature 
returned to and remained at normal There was no effect other than 
this antip} retie action Two deaths were reported 

The constant need for some therapeutic agent to terminate a severe 
septic temperature m cases of protracted acute pyelonephritis gradually 
led to a reconsideration of the drug Because the amount of mercurv 
present in the blood stream during the administration of mercurochrome 
was shown to be exceedingly small, the effect has been telt to be non- 
specific If this were true, a smaller dose was thought to be of probable 
value Accordinglv a small dose of 5 to 10 cc ot a 1 per cent solution 
has been used to terminate the high temperature associated with acute 
py elonephritis 

Emmett stated that since 1933 mercurochrome has been used thus in 
about 125 instances with only^ 1 known (moderate) reaction The 
administration is made usually bv diluting it with 500 cc ot phvsiologic 
solution of sodium chloride The response is usually prompt and 
dramatic 

Emmett anahzed the results in 34 cases m which fortv intravenous 
injections of mercurochrome were given Valuable conclusions were 
drawn in spite of the evident inaccuracies In some cases ot high post- 
operative temperature when the cause of the fever was m doubt mer- 
curochrome was administered It crises ot the lever occurred it was 
felt that the diagnosis of acute renal inlection could be made Tlie 
treatment was given in 22 cases ot acute pv elonephritis in 10 of which 
the condition was a postoperative occurrence In 20 of these cases the 
fever was decreased in IS bv crises In S of these the lever recurred 
In 5 of these S a second injection of mercurochrome was given and 
resulted in diminution of fever m 4 instances 

Emmett concluded that acute pv elonephritis is one condition in which 
the intrav enous administration of niercuroclirome mav be expected to 
be effective Although its onlv action is aiitipv retie it mav prove to be 
a hte saving measure m the occaMonal case m which a septic lever 
threatens the life of a patient In a large percentage of cases the acute 

54 Emmett T L The Antipvrctic Action oi Intravenous Xdminist'atioa ot 
Mercnrixnronie m Acute Pv elonephritis I L red 40 '12 31S ( Ai a 1 this 
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pliasc of the disease is terminated , however, the urinary infection must 
he eiadicatcd subsequently by other cliemotherapeutic means 

Strauss called attention to the beneficial effects of the combination 
ol c.ilcium and bromides on inflammation of the uropoietic systems of 
ner\ oiis patients He used the preparation calcibronat “Sandoz ” 


VAGINITIS 

Schaufflei , Kanziei , and Schauffler,''® m a review of their cases of 
^agInllls 111 infants, stated that their experience with distention with 
sihei nitiate ointment in 99 cases, vaginal application of amniotin (an 
estiogen) m 31 cases, insertion of pyndiuin suppositories in 19 cases an 
laiioiis othei methods in smaller series leads to the conclusion t at le 
use of amniotm by vaginal application is the most satisfactory met o 

management they ha^e used , 

Their study includes 261 cases m which sulfanilamide was admi 

isteied orally The lesults and opinions indicated that the 
unsatisfactory as used at present The reason may be that a mm 
of the drug is inadequate or inconstant The desired 
vaginal secretions may be important in i elation to the me ‘ 
sulfanilamide Meticulous care during treatment J t 

tioii, a disadvantage The method as used thus far apparently does 
compare favoiably with other available methods 

Evidence fiom a rathei painstaking stu y m i gnd is 

cervix is seldom an important factor m relation to a g 
piactically never such a factor when the patient is a young child 

HEMOSTASIS ^ 

Rannert ” studied the hemostatic eftect of miection of 55 

iirologic conditions She found p, bleeding f™" 

mg , or after oral administration of 100 mg , of t I 

any source in the urologic tract could ^ , ivlien d 
examinations revealed that the hemostatic efct was P „ 

was possible to raise the calcium content bloo^^ 

hundred cubic centimeters If that rise „( cal- 

administration of vitamin P was necessary until 

ciiim was obtained Calc.embdBn<ll»«c 

H Ueber bomb.nBrle Bronu .n. ^ 

urologischen Balneolope, awhr t Uro ^ "l‘”i \ M ' 

r bi— 

( U „1 32 630-633 (Sepl ) 1938 
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OSTEOCHONDRITIS DISSECANS OF THE HEAD 
OF THE FEMUR 

PARTIAL IDIOPA.THIC ASEPTIC NECROSIS 
OF THE FEMORAL HEAD 

ERNST FREUND, MD 

LOS -WGELES 

Considering the large number of reported cases ot osteochondritis 
dissecans of the knee joint and other large joints ot the bod), it is sur- 
pnsing how fei\ obsenations ha\e been made of the same condition m 
the hip joint The English and American literature as far as I could 
find out does not include a single obsenation I haie been much inter- 
ested m this peculiar lesion of the hip joint since m) first obsenaDon 
of It in 1926 and ha^e since collected 5 more cases of what is either 
osteochondritis dissecans or a condition close!) related to it There 
IS no doubt that the disease is rare, and an exact diagnosis — as simple 
as It appears in outstanding cases — cannot al\\a)s be made from a 
roentgenogram, representing, as it does, onl) one period of the lesion’s 
deNelopment Practically identical roentgen pictures ma) be presented 
b) essentially different processes, so that the roentgenologic diagnosis 
of osteochondritis dissecans may not alwats be correct from a patho- 
logic standpoint It is still questionable whether even for the most 
common site of osteochondritis dissecans, the knee joint, different joint 
bodies ha^ e the same pathologic significance and w hether such a bod) 
IS alwa)s the result of a dissecting process which eliminates an area of 
primary' aseptic necrosis from the living surroundings The histologic 
picture of a joint body deriiing from a supposedl) t)pical process of 
osteochondritis dissecans is frequenth so complex, as far as osseous 
structure is concerned, that the sequestration of a primar) necrotic bod) 
can be ruled out even if at the time of surgical remo^al the entire bod\ 
should show aseptic necrosis Onh a long-lasting process ot reorgani- 
zation of this area of epipln sial bone, w ith simultaneous or alternating 
periods of bone absorption and bone apposition can explain the com- 
plicated osseous structure Often it seems that a rather ad%anced c\en 
accomplished stage of re\ itahzation has become interrujited or annihilated 
b\ a secondar) trauma, which nia\ cause complete a^ejitic nccrosi': 

From the Department of Orthopedic Surgery College o Mcftical E\angtli < 
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Such <i body sliould not be likened to a sequestrum caused by osteo- 
inyclUis 01 tubeiculosis Tlie pathologic process from which it originates 
IS m many instances inoie complicated, there seems to be a more intrinsic 
distui banco than simple dissection of a necrotic piece of bone Occa- 
sionally a caicful 1 oentgenologic follow-up over a long period leads to 
pictuies which aie incompatible with the diagnosis of osteochondritis 
dissecans in the sense Koenig’s term has received through Axhausens 
investigations, although the final picture may have all the characteristic 
appearances of such a lesion 

I have seal died the liteiature for observations of osteochondritis dis- 
secans of the hip joint and have collected the following leports Most 
of them are clinical and roentgenologic reports Few authors have 
reported more than a single case, which indicates the rarity of the con- 
dition The Geiman and French liteiatuies present the most contri u 
tions Owing to external reasons, my review of the literature is not 
complete It seems however, to cover all the essential facts and 
toms associated with osteochondritis dissecans of the hip joint, so 
I can here present a rather complete pathologic and clinical picture o 
this raie condition, based on the repoits in the literature an 


own observations T’l-e 

The following cases have been collected from the hteratu 

first 2 were observed b)'’ Lange ^ in 1929 

A 17 year old youth complained of increasing pain in the 
hip for three months Roentgenograms revealed a typical picture 
dissecans in the lateral quadrant of each femoral 

anomalies of ossification in the spinal column and m ^ .nrreasmg diiria? 

A 22 year old man had pain in the left hip joint, graduaHy 
the last SIX years Roentgenograms revealed a typical picm E^aniina- 

dissecans in the left femoral head The right hip seeme o compla'n*^ . 

tion eight years later showed that the patient ivas practi y 
he walked for about two hours without difficulty but coul 

hip was without subjective symptoms A „,ith firm union 

Z s„bs..t.t,on of the necrot.c sobchoodral “Xa ;.«■ r.ore poro„c 

The osseous structure was irregular, denser area narrowed, and begin 

ones The joint surface was uneven The joint spa of the ngbj 

ning hypertrophic arthritic changes were presen ® per qindmn 

hip showed the typical picture of osteochondritis dissecans 

of the head of the femur TTacn^cb 

Lange mentioned that the first case uas also observe J) 

btiore r>h erw 

A 24 year old man had been perfectly well up to two p,n 

cbf-"-. 
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Phjsical therapj produced no impro\enient The lower part of the left extremity 
was kept in flexion, abduction and external rotation, and there was marked 
restriction of motion All attempts at motion were painful, espeaalh weight 
bearing There was a decided limp 

A roentgenogram re\ealed a free calcified joint bodj with a sharplj outlined 
bed in tlie head of the femur There were no other signs of pathologic change. 
There was good configuration of the femoral head 

Operation was performed, with remo^al of a cartilaginous bon\ bodi the size 
of a peach stone The bodj denred from the foieal region and still had a 
portion of the hgamentum teres attached 

The patient made a complete reco\er 3 Normal motion of tlie hip joint was 
present eight weeks after the operation 

The histologic picture was that of aseptic necrosis of bone The cartilage on 
the surface was aliie to the greatest extent The subchondral bone marrow was 
acfaie, and there was enchondral ossification of the cartilage Further down 
the bone marrow and the spong^ bone were alne, and the latter had a mo=aic 
structure The lower surface of the bodj, where the separation took place, showed 
necrotic old lamellar bone tissue 

Bergmann concluded from the actnit} of bone resorption and bone 
apposition that the process w as of much longer duration than the clinical 
historj would suggest 

A 16 ^ear old boj had pain in the region of the left knee for six months 
before he was examined b\ Gold ^ m 1930 Phjsical examination showed the 
patient to be well built and in good general condition The left hip showed slight 
limitation of abduction and hj perextension The roentgenograms showed a sub- 
chondral segment in the cranial epiphisial pole, separated b\ a narrow zone ot 
osteoporosis The bon\ structure of the bod\ was slighth cloud\ with some 
osteosclerosis in the neighborhood The same picture was presented bj the right 
hip joint 

Gold obserted the case for two lears Roentgenologicallj there was slo\ 
progress in both hip joints The right side remained free from climcal symptoms 

Gold 3 also reported the case of a 13 ^ear old bo^ who complained of pain in 
the left hip joint for one and one-half lears The roentgenograms showed a 
troughlike decalcification of the upper pole of the head oi tlie left femur, with 
definite condensation at the floor ot the apparent deprc-sion ithm the trough- 
like subchondral area was a small isolated bom focus of decreased densiti Tiic 
joint space was of normal width Isme months later the head was in reconstruc- 
tion the trouglilike impression was shallower it= boni structure spotta and the 
bom outline of the head in reappearance the sclerotic zone ot demarcation was 
narrower and darker Four tears later there at ere normal clinical and rocn - 
genologic findings 

26 tear old man had had pain in the left hip joint for lour aeari preceding 
examination ba Goldau "* The onset aaas gradual \o trauma had occu’Tcd 
The pain rapidla became unbearable On clinical examination the motica oi th- 
hip joint aaas free but painful There aaas no muscle atropha and oiiK a sheht 
limp The roentgenogram showed an elliptic iragment m the upper jki’c c. the 
head of the lemur The right hip aaa*; normal ^ plaster ci-t wa- applied or 
SIX months aaith some relict Fiae aaeeks alter tie ca'* a\a' renoacd tie p>air 


3 Gold E Dcutsdie Zt-chr t Chir 225 2 ^^^ IQ-O 

4 Goldau D T de radiol ct delcctrol 15 -'i/ I'^ol 
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was just tlic same as before The patient was considered a malingerer and under 
llic pictc\t of an arllirolonu' onl> the skin was incised There was no impro\enient 

\n Intel esting case lias been repoited by Stoien^ 

Ihc patient W'as a 27 jear old man At the age of 10, without trauma, pain 
appeared in the left knee, but onlj on motion At the age of 14 there was 
swelling in the finger joints Tw’o months previous to admission there was a 
sudden onset of pain in the right knee, w'lth articular effusion The joints neier 
locked On phj'sical examination the patient w’as found to be well developed, but 
the lower extremities wdien compared w’ltli the upper part of the body appeare 
a little thin There was a limp to the right A roentgenogram of the right hip 
joint show'ed at the w'eight-bearing portion of the femoral head a 1 to 3 cm ca\it\ 
filled by a sclerotic body which w'as separated from the other epiphysis Beow ^ 
mousebed there w'as a cystic area of osteoporosis about the size of a pea 
roentgenogram of tlie left hip joint show'ed that the head of the fOTur 
smaller and the joint space narrowed At the w'eight-bearing area t 
a deep defect in the joint surface, of the size of a Spanish nut, w'lth scerose 
The right knee joint show'ed a cavity 2 cm wide in the central por ° 
joint surface of the inner condyle In the cavity there was an irregu ar ® 
body The lateral condyle showed a small bony body close 
The medial condyle of tlie left knee joint rei'eaJed an area of os 
size of a bean in the joint surface, surrounded by osteosclerosis 
of the hands showed separation of the ulnar portion of t e ^ 
phalanx of the little finger on each hand as in Some 

phalanges of the outer fingers were shorter than those of the 
of the finger joints were uneven as in arthritis deformans 

Operation was performed, w'lth remoxal of a free body Anotlier 

joint There was a typical osteochondritis bed in t ® . jj, the lateral 

cartilaginous-bony body, measuring 2 5 by 1 5 by 1 cm , w'3 
condyle The patient made a good recox'ery 

It is interesting to note that similar articular lesions jjrother had 

bers of the family There were ten brothers ^.siocation of the 

had a hmp since he started to walk (he probably ha » condition similar 
hip joints), but at the age of 14 be ‘dimca ly ha ^ the same 

to that of Goldau’s patient ^ Another brother at the g ^ 
trouble m the hips He was operated on m Africa f f^^ 
the knee joint A sister had similar trouble m the ^,,ter. 

symptoms started relatively late, at the age ^ ^^,thou 

were normal The father was 60 ye^s f 'f„^ts Lcamc stiff He 

pain or swelling, his right hip and ankle the age of 10 or H 

unable to move around and had to sit maw 

Then the stiffness gradually subsided, and at th g o 

to a tailor There was a steady improvement, and at ,c„.e 

well that no one could notice any Jf became stiff but was n- 

uain m the right ankle, later the right hm.tat.on^f 

^on^ oi rarirhJrtt- m --- 

Erf:- 


5 Storen, H 


Acta chir Scandinax 74 491, 1934 
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pain The hands showed the same deformities as did those oi his son, the patient 
m the present case The fingers were short and clums^, with abnormalh short 
distal phalanges There was radial delation in the middle joint of the little 
fingers 

Storen concluded that there was a multiple joint lesion in the sense of 
osteochondritis dissecans which existed m the lather and four children 
Osteochondritis dissecans develops on the basis ot a primarj constitu- 
tional and hereditarj' abnormal condition or lesion That it is so fre- 
quently isolated, occurring onlj m one joint, might be explained with 
the assumption that the primarj lesion remains latent Trauma is usualh 
absent in the Instorj 

Storen also mentioned 2 cases m which the condition was treated 
surgically and reported bj' ]\'Ioulonguet m 1932 

A 48 jear old man complained of pain in the right hip and an increasing limp 
during the last jear before he was examined b^ Mouchet “ in 1935 The gait 
was good for seteral months, but there was tague pain, first in the region ol 
the knee joint, then in the hip On phtsical examination, right hip in adduction 
atrophy of the right low'er extremity was noted Abduction and external rotation 
w ere almost nil , flexion w as good Internal rotation and circumduction w ere 
terj limited Tenderness was present o\er the head of the femur The left 
hip (of which the patient neter complained) had considerable limitation oi 
abduction and slight limitation of external rotation A roentgenogram of the 
right hip showed a large portion of the bonj epiphjsis separated bj a semiarcular 
zone of osteoporosis The entire head was flattened and slighth pushed into 
the acetabulum The left hip joint was roentgenologicalK normal, but climcalh 
Mouchet suspected the beginning of the same trouble 

I shall now' present m}' own observations and shall discuss each one 
mdniduall} wuth Us specific problems A final summarizing comment 
will stress the common features Mt obseri ations, with the exception 
of the last, ha^e been reported m different German and American 
journals 

C\SE 1 — A 5 \ear old bo\ was obserted" at the Istituto Ortopedico Rizzoli, 
Bologna, Itah The child was alwa\s in good health Six weeks before admission 
trauma to the right hip joint Ind occurred and since then the parents had noticed a 
limp On physical examination the boa appeared in good health There aaas some 
atropha of the right thigh, aaith tenderness oacr the right hip joint Motion of the 
right hip joint aaas limited in abduction and rotation but aaas perfectia irec on the 
left side The roentgenogram shoaaed a tapical picture ot rather adaanced Perthc- 
disease of the right hip An unusual picture aaas presented ba the left hip join* 
rile joint surface aaas uneaen and aaaaa aaith an irregular subchondral area oi 
osteoporosis Otheraaise the joint ends and tlic joint space aacre normal The 
right hip aaas immobilized in a long hip spica cast No speaal attention aaas 
paid to the left hip aahich aaas left tree Frequent roentgen examinations aaerc 
made The reorganization of the right femoral head took a 'atisiactora course 

6 Mouclict, \ Presse med 43 1483 lQ3a 

7 Freund E \rch f orthop u Unfall Cliir 30 :7 1‘’31 
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1 he osteoporotic clmmjcs in tlic head of the left femur first advanced slightly, 
then followed new hone formation without noticeable deformity of the weight- 
bcannsj joint sin fare 

The I corgani/ation of the right femoral head was so well advanced after a 
period of tw'O jcais that free weight bearing was permitted The child had 
neict complained of pain or stiffness in the left hip joint The roentgenologic 
changes were nierelv an accidental finding during the treatment of Perthes’ disease 
of the riglit hip 



Fig 1 (case 1) —Anteroposterior view of the pelvis, ^ Jtation^ Tins 

A typical Perthes’ disease of the right femur in the s age osteoporosis 

fo'eSenogram was taken in May 1927 of the right 

,n the subchondral zone of the left femur f ^ 

femur Note the increase in osteo^rosis in *e 1 19 8) 

of the weight-bearing portion and J , 3 „atomic result The 

C complete reconstruction of the right femur, , m the left krnorA 

P.c.ur= of 

head after reconstruction of the subchondral area tJ 

One and a half years after the boy was region of tf' 

,e.„r„e4 sta-nS that tor some thore w ^ ■ - 

left hip. with slight limitation of motion , 

Ihe laS hip spica had been taken off 
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The roentgenogram re^ealed a characteristic picture Corresponding to the 
preMOuslj obser\ed subchondral area of osteoporosis, a rather large lentil-shaped 
porotic body was present, extending o\er practicallj the entire weight-bearing 
portion, separated from the other normal portion of the epiph5Sis b> a narrow 
translucent zone of osteoporosis The whole epiphjsis was low, but its joint 
surface was e\en when compared with the other side There was no difference 
in shape This was remarkable when one considers that the right hip suffered 
from Perthes’ disease A short hip spica cast was applied to the left leg for 
three months After its removal there was no pain in the hip, which moied 
almost freelj 

This case is of considerable interest There is no doubt that, seeing 
onl} the last roentgenogram and not know ing am thing about the histor) 
and preiious roentgenograms, one would make the diagnosis of osteo- 
chondritis dissecans of the left hip joint because of the fact that a 
lentil-shaped subchondral area, sharply outlined toward the joint canty, 
w'as separated from the other, slightlj denser portion of the epiphj'sis by 
a distinct dissecting zone of osteoporosis However, knowung the 
development of this subchondral area, one can quite safely rule out 
true osteochondntis dissecans despite the fact that the last roentgenogram 
appears to be fairl}' tjpical of such a condition Osteochondritis dis- 
secans, according to Axhausen’s generally accepted conception, is the 
separation of a more or less w^edge-shaped subchondral area of aseptic 
necrosis The roentgenologic expression of this process of demarcation 
is the appearance of a narrow porotic zone which surrounds the necrotic 
area of normal or increased osseous densit} The roentgenologic shadow 
ma)i become “loosened up” once the reorganizing fibrous bone marrow 
has invaded the necrotic bodj' 

If this IS the meaning of the term “osteochondritis dissecans,” such 
a condition cannot exist m a case in which from a roentgenologic point 
of view the first and safest sign — the zone of demarcation — appeared 
many )ears after the onset of the epiplnsial changes It became Msible 
after new osseous tissue had formed in the affected subcliondral area 
where only bone resorption took place at first It z>jas not that a primary 
iicaoltc suhchoiidi al area of old spongy bone underwent dissection, but 
that a reorganised portion of the epiphysis zvith nezu spongiosa did 
not find consolidation with its surroundings The linear zone of osteo- 
porosis, therefore, cannot be considered as a zone of demarcation , it is 
rather a zone of pseudoarthrosis which probabh formed under the 
influence of mechanical irritation of the subchondral area during the 
process of reorganization 

It IS probable that while the right femur showed complete necrosis 
of the upper part of the epiplrssis under the picture of Perthes’ disease, 
the left femoral head was onh partialh affected eMdentl\ onh the sub- 
chondral area of the weight-bearing portion becoming necrotic It is 
peculiar, howc\cr, that (to ludgc from the roentgenograms) reiitaliza- 
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tioii stalled inimcdiatcly undei the joint cartilage and gradually 
descended As a lule, one expects pi ogress in the other direction The 
1 coi gani 7 ing bone inai i o\v iin ades the neci otic aiea in a centrifugal direc- 
tion, the maiiow spaces below the joint cartilage aie reached last It 
may be that m this case the diiection was reversed because the new 
bone man ow derived fi om the connective tissue and vessels of the liga- 
mentum teies and not from the marrow spaces Inasmuch as the bone- 
absoibing piocess of reorganization takes place in the centiipetal 
diiection, it is clear that the first foci of new bone formation will appear 
immediately^ undei the joint cartilage, where the old necrotic bone has 
been removed fiist, and it is further clear that the new osseous foci 
wull be surrounded at then under surfaces by the fibrous bone marrow 
111 which they’' develop and ivhich is still maintaining the process o 
1 evitahzation The whole piocess takes place under almost normal use 
of the joint, possibly even under overuse because of the protracte 
immobilization of the right hip in a plaster of pans cast Intermitte^ 
weight bearing must lead to a more or less springlike up ari o\ 
motion of the uppei epiphysial pole, which has been deprive o i 
solid connection with the lest of the epiphysis The ’ 

reunited with the joint cartilage, is pressed into the underlying 
tissue, which under this rhythmic irritation by pressure gr 


presents the symptoms of pseudoarthrosis 

It should be emphasized that it is merely by chance t la P ^ 
have the possibility of definitely ruling out osteoc ion n is 
The eaihest change in the left hip, m the case just 
never have been detected if it had not been for t e cot i 
hip joint, which was affected by Perthes' disease There v 
jective symptoms or objective clinical subjectnel' 

cated taking a roentgenogiam of the left hip join . of flexion 

noticed limitation of motion of the left hip (some flid not 

and rotation had been found temporarily on previou 
appear until three years after the first ° anatomic 

joint had, meanwhile, completely reorganized w tap.,n; 

ind functional result ) This means the entire 

a roentgenogram of the left hip " dpoint— had come to a 

process m the epiphysis-from a 

standstill and had assumed m its healing stag P 


chondritis dissecans accidental findings a new 

This is very important, because i ^ c rlmsccans H ” 

..l is 0" rr "i "o'm" "T 
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genologic appearance and ma} still not be those of a simple process of 
dissection and sequestration This fact may explain ■^^h} m so manj 
cases osteochondritis dissecans often has such surprising!} long clinical 
duration, the condition is frequent!} present for man} }ears \Mthout 
either the formation of a free bod} or complete reorganization It is 
hkel} that m such cases the condition is not dissection or reiitalization 
of an area of aseptic necrosis Both processes — dissection or substitu- 
tion — should be terminated sooner if one considers the relatneh short 
period of ti\ o to three } ears it takes to reorganize completeh the entire 
Head of the femur in cases of Perthes’ disease It is, rather, a Ining, 
subchondral portion of the epiph}sis, resulting from reorganization ot 
aseptic necrosis, which has neier become reunited r\ith the rest ot the 
epiph}sis I feel that m such cases the term “pseudo-osteochondritis 
dissecans” is more appropriate than “osteochondritis dissecans ’ It 
seems that a number of cases reported in the literature belong to this 
group, certainly the second case of Gold, in which “dissection” neier 
occurred but m w Inch the patient made a complete recover} w ith restitu- 
tion of the shape and structure of the femoral head Lange’s cases are 
also suggestive of pseudo-osteochondritis dissecans because ot the osteo- 
porotic shadow of the dissected bodies A true osteochondritic bod\ 
has either normal or increased osseous densitr The dissection pre\ents 
all porotic changes which could take place on the necrotic spongiosa 
Osteoporosis is alwa}s a sign of vascularization of bone marrow If a 
subchondral bodr has a lighter shadow than the normal surrounding 
bone. It must hare a blood supph and cannot be necrotic If it is not 
necrotic it is not a true osteochondritic bod} 

There is another question to be answered If Gold’s second case and 
m\ obser^atlon represent essentialh the same t^pe of pathologic process, 
wh} did the condition in Gold’s patient progress to complete cure and 
the condition in mine to nonunion^ The answer probabh lies m the 
fact of immobilization Gold emp!o}ed immobilization for se^en months, 
apparent!} a sufficient period to establish good consolidation and pertect 
reorganization ^1} patient was permitted to use and possibl} eren to 
orenise the left leg during the period ot most actne structural changes 
in the femoral head This difference in treatment ma^ account for the 
different outcome Rigid immobilization appears natural in cases of 
bone grafting to bridge joints or fractures and essentiall} the taking 
of a bone graft is nothing but a process of reorganization of aseptic 
necrosis of bone I was able to demonstrate in 19ol that earl\ adequate 
protracted immobilization gi'cs better results in cases of Perthes dis- 
ease than late immobilization or none at all It it w ere not lor secondara 
complicating traumatic factors occurring during the actn e stage oi 
reorganization aseptic necrosis of bone should alwa\s heal with com- 
plete restitution To aaoid secondarr trauma immobilization is oi 
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gienlest iinpoiUuice It is the tieatment of choice if only the correct 
diagnosis of aseptic necrosis could be made on time The latter, how- 
cvci, will lemam a piiim desidenum Clinical symptoms are usually 
expiessive of late complications, of deformity or of direct articular 
involvement Roentgenologic recognition of aseptic necrosis of bone is 
possible only when reactive changes, either osteoporotic or sclerotic, 
have taken place in the living tissues in the region which also indicate 
a late stage of the disease One seldom is able, therefore, to observe 
a case of correctly diagnosed idiopathic aseptic necrosis of bone in an 
early stage and a complete restitution of form and structure, to e 
expected a prion, will thus unfortunately never take place 

Case 2 -A IS year old boy was observed « at the Istituto Ortopedico 
A hmp appeared at the age of 13, immediately after the boy had had diphther 
Tlie pain was mild except after walking for a great distance For 
few months the limp had been more marked, but the pain „„r,iactic 

On physical examination the boy was observed to be ^ 

His body resembled that of a boy of 11 There was a 

between the length of the trunk and that of the extremities, in extremity 

In upright position the pelvis was inclined to the left The rig . , . 

was kept sightly abducted and externally rotated The f e 

The left leg was adducted There was convex lumbar lordos s «« 

There was a decided limp, with a list of the trunk to ® j. },t }„p 

burg sign was absent The extremities were of evternal 

joint showed slight abduction hip jomt had free nioU^ 

rotation No pain or tenderness was present The wac made 

A clinical diagnosis of Perthes’ disease of the right he svmmetnc The 

Roentgen examination showed both femoral epiphy t normal portion 

upper pole of each was porotic It was separated frorn > 

ofthe epiphysis by a zone of osteosclerosis f -as a 

thinner toward the joint surface The subchondral ^ ^ ^niich 

little larger in the left femur, where the zone of oste l^^ vcre 

stronger and reached down to the epiphysia pa ^ somewhat 

low and slightly flattened over the porotic area T J ^ P ^ 

widened The bony structure of the subchondral J’ J ^he joint cartilage 

from that m the left The spongiosa was still connected t 

m the right femur, it was denser than the port fanj,{,e dissolution of the 

"emarcatfon In the left femoral bead there was stnps 

focus, with rather regular alternation of markedly porotic 


The condition m this case was apparently siJbchonclra! 

“pseudo-osteochondntis dissecans” inasmuc reorganiration, 

pSion, evidently in the middle of fest of jbe 

was separated by a distinct zone of dewa^ ^ bi dis- 

Sr the^ub—^^^^ - ^ 

^^,ed csteoscleros. „ ,35 ,^30 

— E Fort,chr a <I Ceb d Kon^n 
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Exactly the same t}pe of case ^\lth the same roentgen picture has 
been described bj Kreuz '' as “unusual changes in the upper femoral 
epiph3'sis ” Kreuz s patient "n as a 9 } ear old girl 1% ho for tn o years 
limped and kept the right leg in external rotation Climcall), as m my 
case, tlie diagnosis of Perthes’ disease nas made, but roentgenologically 
there rvas a troughhke defect in tlie upper pole of the epiph}sis, sepa- 
rated from the normal portions of the epiph3sis bi a strong band of 
osteosclerosis 




Fig 2 (case 2) — Anteropostenor new ot the pehis, witli corresponding 
sketch There is a peculiar lesion of both hip joints, resembling osteochondritis 
dissecans a, normal portion of the epiphisis b, complete absorption, c, marked 
osteoporosis in the subchondral area, mIhcIi is surrounded bj a zone of osteo- 
sclerosis d 

Kreuz correct^ ruled out Pertlics’ disease because there neter nas a 
case of Perthes’ disease starting from a circumscribed locus of osteo- 
porosis tMthm the capital epiph3Sis He also rejected osteochondritis 


9 Kreuz L Fortschr a. d Geb d Rontgcnstrahlcn 40 10'4 1029 
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dissecans, because during the whole time of observation there was no 
shadow of a sequestiatcd osseous body, on the contrary, it seemed that 
the subchondial focus of osteopoiosis enlarged duiing the period of 
obseivation He considcied Ins case as a special form in the group 
of osteochondropathies 

Although it is true that in Kieuz’s case and in mine the conditions 
observed weie neithei Perthes’ disease nor osteochondritis dissecans 
they weie closely related to both There is no essential difference among 
these forms The}'’ all are piimarily aseptic necrosis of the femoral 
head The differences deiive from the extension of necrosis and from 
the latei complications of the process of reorganization In Perthes 
disease it is the entire bony epiphysis which becomes necrotic , in Kreuz s 
case and in mine, and in true cases of osteochondritis dissecans, it is 
only the subchondral portion of the epiphysis 

It IS the degiee of involvement of the epiphysis which differentiates 
these conditions from Perthes’ disease , it is the difference m the 
of reorganization which separates them from true osteochon ri is 
secans There are essentially two courses the process of . 

may follow in a case of aseptic necrosis reorganization in t e or 
slow substitution of the necrotic tissue by g^g 

demarcation (sequestration) The latter, as I sha pom ° 
always to be a late complication, it follows a process o 
at a rather advanced stage, especially if m niy 

secondarily by traumatic factors In the case o The 

case 2 the process of reorgan, zahon followed f f ‘ 
focus of subchondral necrosis became resorbed behaved in 

Without leading to much deformity Up to this e^he only 

exactly the same way as does Pse«doosteochondrit 
difference was m the zone of demarcation, m p and 

dissecans the zone of demai cation is , osteoporotic zone, 

in my case it was osteosclerotic I have explained the ^one 

considering it as pseudoarthrosis The undergoes 

of demarcation is as follows The necrotic „ „.c ,o,n. 

revitalization m a centrifugal direction, the ’’“'J , j The zone of 

cartilage are the last rests to be resorbed ^ folio, „og 

sclerosis is, as I shall show by the histone P j„o to 

nrimarily a zone of reaction This reacti h products 

stimulation of the living bone marrow it is of no 

from the decomposition of the necrotic m ^ggorbed 

static importance Later, however, if fPSened. the ccntrnl 

and the mechanical firmness of the ''Uph) j^ggpanical irntatK-n 

e srvlnvcK; Will bc cxposcd to furt ,,ccf.ntian' 


and the meciiain^ci* — f„rfher mecnaniuu <*• 

ana rnc „_,g,hysis wnll be exposed to furtner 

fXTw.il .^““XxxTXXTenT^rtftT"^ ■" " ^ 

the mechanism oBserveu 


icntialb 

hicli t! 
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superficial spongy bone close to the joint surface is fortified b} apposition 
of new bone as an expression ot the increased mechanicostatic demands 
of this denuded articular area 

The tollowing case has not been studied caretull) from a clinical 
standpoint The bilateral lesion ot the hip was unrecognized during 
life, and no roentgenogram was taken The patient died m a charitable 
institution in Vienna, and it was the postmortem examination which 
disclosed the peculiar lesion of both hip joints 

C-isE 3 — \ 77 old woman was obsened at autops^ i® The clinical histon 
was poor The patient was supposed to ha\e fallen two ^ears before death She 
had been unable to get up because ot sudden seiere pains in both hip joints 
The pain was associated with frequent muscle spasms in the lower extremities 
There was some gradual improtement, but she had remained bedridden since 
the dai of the fall Both knee and hip joints were restricted in motion, and there 
was spastic flexion contraction ot the knees and hips (Encephalomalacic areas 
were obsened in the basal ganglions and the inner capsule The aulopsi did not 
reieal a fracture of the neck of the femur, which had been suspected climcalh , 
howeier, there were interesting findings m botli hip joints, which I consider it 
worth while to discuss in more detail 

The head of the right femur looked as though it had been flattened, impressed 
and made smaller b\ pressure from aboie The joint cartilage was presened, 
It was eien smooth and free from arthritic changes except where the joint suriace 
was flattened, there it showed tliree folds, as though bi resorption of the under- 
hing bone the cartilaginous coier had become too large and for this reason had 
become folded 0\er the posterior aspect of the head the joint cartilage was 
eroded and e\en absent o\er a larger area, as a sign that a large area ot the 
joint surface was out of contact with the acetabulum, owing to the ankjlosis 
There were also a few fibrous adhesions 

A surprising picture was presented bi tbe cut surface The femoral neck 
was normal, but the head had disappeared to a great extent, it showed, nei ertheless, 
a fairlj well presened cartilaginous coier The diminution in size of the head 
was caused bi necrosis of a large subchondral portion of the epiphisis, which 
had alreadj undergone extensile resorption The rest of the necrotic area was 
still present below the cartilage lellow and dense like caries necrotica A wide 
zone of hiperemic fibrous tissue was present between tbe necrotic and the normal 
spongi bone Included in the fibrous tissue was bluish transparent cartilage which 
differed considerabh from the old lellow opaque joint cartilage The spongi 
bone of the femoral neck showed some signs of sclerosis just under the fibrous 
zone of demarcation 

To explain the disappearance ot the head of the lemur and the pleat formation 
of the joint cartilage, it should be mentioned that a fracture line was running 
through the necrotic spongj bone immediateli below the joint cartilage Thus 
two factors were responsible for the loss of spongio'a (a) absorption bi fibrou' 
tissue along tlie zone of demarcation and (b) friction of the osseous suriaces 
along the fracture space The spongi bone was ground to detritus The iracturc 
space, howeier, because ot the intra-articular pressure remained capillari and 
all the detritus was pressed into the narrow spaces 


10 Freund, E Vircliows krch f path Anat 2G1 2S7 I°26 
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ns Ini of , cinur nas not as much deformed and not quite as small 

as tiiat of the right The deformation was not on the upper but more on the 
m dial su. face, at tlie site of the fovea capit.s The ;o.nt cartilage as a whok 
he ' I ^SO folds were present, which, if the joint was 

ni T'o ^ **^^*^’ almost unnoticed because fibrous tissue had 

le na ej etween tiie cartilaginous folds The posterior surface revealed 
an cvtcnsivc area of cartilage absorption exactly like that in the right Inp joint 
file cut suiface resembled that of the right femoral head Only the localiza- 
tion o tie aica of necrosis was different The yellow color and the densitj'' of 
t ie necrotic spongiosa were suggestive of tubei culous caries, but the absence of 
erosion of the cartilage easily ruled out tuberculosis The cut surface also revealed 



Fig 3 (case 3) — Frontal sections through the right femoral head conipar 
with sections of a normal joint, to illustrate the loss of osseous substance from i 
epiphysis through subchondral aseptic necrosis The dotted line indicates 
borderline between the head and the neck of the femur The joint carti age 
fairly well preserved but is very irregular over the depressed area 


that the head was considerably smaller than normal Tracing a circ 
radius of the normal joint margin, one realized that the necrotic j 

displaced inward and that the gradual resorption of necrotic spongi > 
the fold formations of the joint cartilage , 

^ Both femoral heads were cut in slices, and numerous section ^ 

1 rallv I refrain from giving a detailed histologic report, 

Ind offcAcr/a .ncf ,™„n. ,u,> W. m -- 

Standing of this peculiar disease 
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A subchondral portion ot the epiphjsis had undergone aseptic necrosis of tlie 
spongiosa and bone marrou The necrotic focus of the left femoral head was 
considerabh larger than that ot the right A fracture line of intratatal origin passed 
tlirough the necrotic bone close to the joint cartilage. There was no sign ot 
callous formation, because the tracture ran through necrotic bone entirelj, tar 
awaj from liting bone marrow Constant friction of the fracture suriaces ground 
up the necrotic bonj trabeculae near the fracture space to a fine powder which 
filled the fracture space as well as marrow spaces On the other hand, tlie loss 
of subchondral bone deprned the joint cartilage ot its solid support, and it showed 
some deep implications, leading in some places to complete and multiple fractures 

The spongiosa ot the head of the femur at the border between the necrotic 
and the liting bone marrow still showed continuih in some places, and m others 
there was complete separation b\ a zone of fibrous tissue There were no stages 
of dissecfaon between these extremes The separation occurred within the area 
of necrotic osseous tissue w hich in part remained included w ithin the fibrous zone of 
dissection 

Where the bonj trabeculae passed without interruption from the locus ot sub- 
chondral necrosis into the Ining central portion of the epiphisis, a gradua' 
replacement of the necrotic bone marrow bj fibrous marrow took place, and soon 
afterward an apposition of primitite dark blue fibrous bone occurred along the 
surfaces of the necrotic trabeculae The necrotic spongiosa extended quite far 
into the luing fatti marrow below the fibrous marrow spaces The trabeculae 
within the necrotic area, deprned of all immediate possibilities of resorption, had 
preserted the same thickness as thej had the daj thej were effected bj aseptic 
necrosis, while the spongiosa in Ining fat marrow showed considerable signs ot 
atropht from inactitati The subchondral necrotic bone, dense and free from all 
resorption, gate a dark shadow in the roentgenogram, thus contrasting seques- 
trum-like with the porotic surroundings Contnbutoo to this relatiie densitt 
was the accumulation of calcified detntic matenal of ground-up bont trabeculae 
and calcified joint cartilage in the necrotic narrow spaces 

^^'llere sequestration of the necrotic bone has occurred, the picture was different 
A wide zone of dense hj^peremic fibrous tissue interrupted the continuiti of the 
necrotic spongiosa Necrotic trabeculae were found abo\e and below the fibrous 
zone of demarcation, but not within it The trabeculae below the fibrous ti'sue 
again showed the dark blue endosteal la\ers of primitne fibrous bone which 
e\en extended o%er liMng trabeculae Thus resulted a zone ot ostco'clero^is 
immediatelj below the dissecting fibrous tissue. The osteosclerosis could be con- 
sidered in part as due to toxic irritation of bone marrow (through the 
resorption of toxic products from tlie decomposition of necrotic bone marrow ) 
in part, howeier, it was the expression of increased mechanical irritation, tlie 
subchondral necrotic area with e\er> moiement of the joint being pressed against 
Ining spongiosa The dissection through the necrotic bone took place tipicalK bi 
lacunar resorption along die fibrous zone of demarcation 

This retealed clearh that the process of reorganization mat he 
different in different areas The necrotic bone marrow mat become 
replaced bt fibrous tissue and nett bone mat be laid down on the 
surfaces of old osseous trabeculae The other form also leads to sub- 
stitution of necrotic bone marrow bt fibrous tissue, but at the same time 
resorption of the necrotic trabeculae takes place, with sequestration of 
the necrotic bone The first form mat be called organization the 
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second sequestiatioii of the aiea of aseptic necrosis The reason foi 
this difleience in the piocess of reorganization is not always clear, 
incchanical factois, shearing sti esses or ultiaphysiologic pressure may 
be of impoitance A better understanding of these factors would be 
of gieat help in piognosticating whether in a certain case of aseptic 
neciosis osteochondiitis dissecans will occur It seems that the size of 


the focus of neciosis is of greatest impoitance A large focus which 
includes most of the epiph}sis will hardly ever become sequestrated 
Dissection ma}'’ take place at a latei stage of reorganization, when the 
neciotic bone is reduced to a relatively small subchondral portion The 
mechanical irritation of this region apparently has a decisive influence 
on the process of i eorgamzation Therefore it is more likely that a 
dissecting process will be an early response to aseptic necrosis if the 
latter involves only a smaller subchondral portion of the epiphysis It 
will not be observed at an early stage of reorganization if the necrosis is 
extensive and involves the greater part of the epiphysis In such cases, 
dissection or sequestration will be a late complication, caused } 
mechanical irritation of the zone of organization as soon as the atter 


leaches the subchondial area and the danger zones there 

The anatomic study of this case furnishes the key to the full under- 
standing of aseptic necrosis of bone and the different forms o re 
ganization Although not an outstanding instance of o^teochon r 
dissecans, it shows better than a true case could that ° , 

dissecans is only a form of reorganization which may but o 


necessarily follow the occurrence of bone necrosis 
Ceitainly the age is most unusual m this case 
accustomed to finding aseptic necrosis in childhood or adoles 
old persons it may occur as a result of severe f 
following fracture of the neck of the femui, par la o Po^vever, 

of the proximal fragment may occur, in its idiopa > 

which may lead to osteochondritis dissecans, it has n ^ 

edge been observed in a person of such old age as 
One might think, in view of the PO®"' clinical history 
aseptic necrosis of both femoral heads had been o } 

Z One cannot rule out the poss.b.hQ- that .t started n . 

“e and lasted several decades wthout com.ng o nil wg 
T l e fall two years before death -ent.oned m - I 
could not be responstble for the lestons fTho 

from a pathologic standpoint d « 

changes ) 
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ot aseptic necrosis, but it usuallj is much older than the clinical histon 
Mould lead one to beheie If idiopathic aseptic necrosis should realh he 
a disease of young persons exclusivel), case 3 would show that the con- 
dition may be present for decades, with disablement delared until the 
last two years of life Howerer, one cannot rely too much on tins 
argument It is altogether h}pothetic, so little being known of the case 
histor}' I can sa}" only that the definite trauma tw o } ears before death 
must ha^e acted on bone tissue alreadj pathologic, it could hare been 
responsible for the subchondral fracture through the necrotic bone and 
for a sudden arthritic reaction 

Case 3 has a great resemblance to cases 4 and 6, in w hich the patients 
were robust males who showed essentially the same clinical and roent- 
genologic symptoms and the same underhing pathologic condition 

C^SE 4 — This case was obsenedn in the orthopedic department of the 
Unnersitr of Iowa A 45 3 ear old man complained of pain and stiffness of the 
right hip Two 3 ears before admission while he was carmng one end of a long 
plank, he slipped on wet ground and was knocked down backward The plank 
struck him oier the right hip anteriorh There was immediate pain around the 
right hip He walked with difhculU, and his superintendent assigned him a 
lighter job for the remainder of the da 3 Roentgenograms were not taken, but 
heat therapy was adtised There was great improiement, but the pain did not 
disappear completeh He returned to work in two weeks -kfter four or fiie 
weeks he had to stop working again because of pain in the hip and a limp He 
was then in bed four or fi^e months During the winter months, especialh 
pain and stiffness in the hip joint were se\ere About si\ months before admission 
the hip became almost completeI\ rigid, and since that time he had been unable 
to put on his right shoe At the time of his admission to the clinic, pain was 
less marked, and for the last vear changes in the weatlier had had little effect 
The patient had lost 20 pounds (90 1 Kg ) since tlie accident 

On ph\sical examination he was seen to be a well de\ eloped, powerlulK built 
man who walked with a marked limp on tlie right side The right lower extremitr 
was held in about 25 degrees external rotation, 15 degrees abduction and 10 
degrees flexion, onb 10 degrees of flexion was possible There was slight tender- 
ness o\er the anterior aspect of the hip There was no atroph^ of the thigh 

The patient was admitted for ph\sical therap\ elsewhere, under which he 
impro\ed considerabU The pain disappeared almost completeh, and there wa; 
increase of motion (flexion from 165 to 120 dcg5-ee=) He was then discharged 
to continue with heat treatment at home He returned again alter one a car 
There was no impro\ement, the hip was practicalK rigid, showing marked flexion- 
abduction and external rotation contracture 

Roentgenograms were taken at different interials (the earliest six mnnlhs 
alter the accident) Thee alwaas showed more or less the same rather unu ual 
picture The head of each femur contained a dark shadow In the leit icmur 
the shadow was wedged shaped The base of the wedge compn'ed almo t tre 
entire joint surface the point was in the center 01 the neck In the richt leaiu' 
the sclerotic area ineoUcd the subchondral region but the other part or the 
head showed irregular bona trabcculation Through tie upper part 01 tie H-d 

11 Freund E Ann Surg 104 100 1035 
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of the femur opposite the roof of the acetabulum, extended an irregular fracture 
shaped 'fiagiLnrfro''''* surface, separating a slightly flattened lenfil- 
^ end frl / T"" Where the fracture 

c ".mr The r P^'^t^^ded into the joint 

exccrit tW of normal width and the joint surfaces were smooth, 

iXl nfr exostoses could be seen on the 

inferior part of the ilium, on the right side 

fhvtv f ^od loentgenologic findings, the diagnosis of degenerative 

(hjjei trophic) arthritis of the hip joint was made It was thought that the 

^^h j ^ developed on the basis of an intra-arlicular fracture of 

e ea o tie emur The dark shadow of the femoral epiphysis was unusual 
or ijpertiopiic arthritis but was considered as representing a pronounced degree 
of reactive osteosclerosis in the subchondral zone 

Because there was practically no improvement despite protracted physical 

t erapy, an exploratory operation, followed possibly by an arthroplasty, seemed 
indicated 



Fig 4 (case 4) — ^Anteroposterior view of both hip joints The dark shadow 
in the epiphysis represents an area of aseptic necrosis, wedge-shaped m the le 
femur without deformity of the head There is a subchondral irregular fracture 
line through the subchondral zone of the weight-bearing portion of the rig 
femur, with a small spicule of bone, deriving from the subchondral bony lamim 
and pointing into the joint cavity The resorptive changes of the necrotic one 
are more advanced m the right femur There is deformity of the femoral leat , 
consisting of a depression of the upper pole and beginning hypertrophic art n i 
changes at the joint margins 


Operation was performed, the right hip joint being exposed between * '*' **^” j 
fasciae latae and the gluteus medius muscles The joint capsule was consii cr 
thickened It was incised, and the head of the femur was disloontt m 
wound It was markedly deformed, it was enlarged and showed a carti 
cover with pronounced degeneratne changes and uncienncss T ie iga 
teres avas still present, and there were marginal exostoses around the cn t e ^ 
surface Eroded areas of the joint cartilage were reJatncIj scarce - ^ 

of the femur w'as trimmed to reduce its swe, and a ^cr^ ^ ^ 

encountered For the greater part the head of the femur w 
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spongj bone was dense, mellow and not bleeding The \ellow necrotic areas were 
surrounded b 3 ' Inperemic, more porotic portions which were separated from the 
necrotic bone bj a sharp line of demarcation Almost all of the necrotic bone 
was remoaed, together with the joint cartilage The duided head was coaered 
with a flap of fascia lata which was also sutured to the joint capsule The head 
was reduced and the capsule closed 

The findings at operation clearh explained the roentgenologic picture The 
dark shadow’ represented an area of aseptic necrosis of the epiphjsis Histo- 
logicalh the imohed area presented essentialh the same pictures as the areas 
ot necrosis in case 3 except that m the latter instance the lesion was more 
ad\anced Dissection of the necrotic tissue had started but had not 5 et reached 
such a degree as to become manifest in the roentgenogram Therefore, one 
cannot call the condition osteochondritis dissecans, although it would haie slowh 
de\ eloped into this The condition was bilateral idiopathic aseptic necrosis of 
the femoral head, complicated bj a subchondral fracture and articular sjmptoms 
before the process of substitution was full 3 changed to a process of sequestration 

The patient was followed up for two lears after the operation For more 
than one 3 ear he complained ten much of pain and stiffness in the hip, although 
the objectite examination showed a satisfactor 3 result (The lawsuit for working- 
men’s compensation was still pending ) ^bout eighteen months after the operation 
the patient himself noticed much improtement He discarded his crutch and 
walked ttell with a cane The muscles around the hip became stronger, and 
actne motion was rapidh increasing The passne range of motion was tor 
flexton, 75 to 80 degrees, for abduction, 25 degrees, for adduction, 0, for 
internal rotation, 5 to 10 degrees, and for external rotation, 40 degrees There 
was about 1 inch (2 5 cm ) of shortening, and atropht of the right thigh was 
still marked 

Apart from the interest this case arouses from the roentgenologic 
and pathologic standpoints, it presents an important medicolegal aspect 
which frequently has to be considered m cases of this t}pe when the 
patients are otherwise normal 3\orkingmen in the prime of life This 
case was a “compensation case ” The patient claimed that his d]sabilit 3 
started 3 \ith an industrial accident A direct trauma to the hip was 
followed by pain and stiffness The earliest roentgenogram was not 
taken until six months after the accident Roentgenograms taken then, 
on several occasions, showed the conditions mentioned It is hard to 
make a definite statement as to how long the aseptic necrosis was in 
existence, that is, whether it was half a }ear old or older It probabh 
was older, but there is no proof for this assumption, onl} a roentgen- 
ogram taken the da3 of the accident or shortK after would settle this 
question Unfortunateh for the patient (also from a practical stand- 
point) no roentgenogram had been taken immediateK ITowe\er, 
regardless of whether the aseptic necrosis of the head of the riglit femur 
was SIX months old or older it is certain that the trauma winch tlie 
patient sustained could not ha^ e been responsible for tlie aseptic necrosis 
of both femoral heads The patient nc\er complained 01 the left hip 
winch "showed essentialh the same picture as the rittht There wa^ onh 
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none of the numerous roentgenograms was there a 


one di/lcience — jn 

r. < i was mere a 

eiilipcf r> \ *^” 1 ^ present in the 

e only thing wliicii speaks m favor of the patient—that the subdiondra! 
lactuic of tlie light femur was due to the industrial accident The 
aseptic neciosis, evidently m this case ‘hdwpathic’ and without a 
tiaumatic cause, must have pieceded clinical sjnnptoms for a long time, 
possi y or }eais The secondarj’- subchondral fracture (a pathologic 
lacture because it occuned in necrotic bony tissue) was intra-articular 
an had certainly led to augmentation of arthritic symptoms, it ma} 
even have been lesponsible for the very beginning of clinical symptoms 
On the other hand, it is true that epiphysial aseptic necrosis per se ma) 
be followed by degenerative and hypertrophic arthritic changes without 
the occurrence of a definite secondary complicating trauma Therefore, 
from a medicolegal point of view the patient has to be considered m 
the same light as a patient with metastatic malignant tumor or with 
Paget’s disease wdio sustains a “spontaneous" fracture of the aftectec! 
bone His claim for compensation had to be rejected, on the basis that 
his primal y osseous disease, 1 e , aseptic necrosis, was certain!) not 
caused by the industrial accident The subchondral fracture may have 
been the lesult of the injury, but since such a fracture develops so 
fiequently without injury, the fracture in this case should not be 
attributed necessaiily to the trauma It is to be expected that symptoms 
similai to those present on the right side wall also develop sooner or 
later on the left side This will piove that the entire pathologic piocess 
in this case was essentially independent of the industrial accident A 
somewhat similar problem was presented in the following case 

Case S — A 31 3 'ear old Negro, a butcher, complained of pain m the left hip, 
which came on gradually The only fact the patient could offer in e\phnatioii 
was that during his work he had to assume a certain position in which »s 
tired easily The hip became stiff but limbered up spontancoush On p n 
examination, mild flexion contracture of the left hip joint with some hmif^twn 
motion was found The results of laboratory tests w'ere essentiail\ negati'c, 


roentgenograms showed an unusual picture of irregular osteoporosis in 


the icrnonl 


head and slight narrowing of the joint space Phjsica! therapj follow e n 
zation in a plaster of pans cast did not afford anj relief of sjmptoms * . \ 

material from the head of the femur and the joint capsule was per or 


t 3 fpica! picture was encountered of subchondral aseptic .nfiim 

leorganizahon by fibrous bone marrow There were nonspecific^ cjron ^ 

matory changes in the joint capsule, but not to a greater extent 
m a case of aseptic necrosis of bone 

The follow-up disclosed increasing stiffness of the hip joint, ^ 

weight bearing A roentgenogram taken more than one ^ j,.,r 

showed an increase in the irregu^ntj of the jeous ^ ^ 
to the picture of osteochondritis dissecans This n cUP.'A v ^ 

Zencs^ It »as Mt Sludred long In sctcrtl v t, - 


necrosis ondW"? 
: chn 

tlnn i‘i evFCt -I 
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ca^e of aseptic necrosis The narrowing of the joint space wath marked restriction 
of motion suggests more a destructne articular process A complement fixation 
test lor gonorrhea ga\e a 4 plus reaction 

]\Iouchet ® stated that gonorrhea is of possible ebologic importance 
m cases of osteochondritis dissecans of the hip joint, but I am skeptical 
concerning such a connection I reported case 5 because it has several 
features in common with cases of osteochondritis dissecans, but it is 
not sufficient!} clear from a diagnostic standpoint to warrant furtlier 
conclusions 

Case 6 — A 34 j ear old man, a painter, complained of pain in the hip and knee 
joints, espeaalh of the left side The trouble had started rather acutelj with 
pain in the left leg one mormng when he awoke about two jears prenouslj The 
pain at first was in the region of the knee but later settled in the left hip There 
was no direct relation to a trauma, although a short time preiious to the onset 



Fig 5 (case 5) — ^AsepUc necrosis of the head of the left femur in two different 
stages of reorgamzation A, irregular osteoporosis in the epiphjsis, due to reor- 
ganization of aseptic necrosis The subchondral area is still dark There is slight 
narrowing of the joint space (August 1935) B, reorganization of most of the 
head, with the bon\ structure still irregular The small subchondral dark area 
represents the rest of the necrotic epiphisis There are artlintic changes at th'- 
joint margins (Noi ember 1936) 

ol subjectne simptoms the patient had had a lall from a ladder, landing flat on his 
back He had had to sta\ in bed for two da\s and had been unable to work lor 
about a week The left leg gradualh became weaker, and the motion in the Icil 
liip joint was much impaired He tired \er\ easil\ 

On phisical examination he was found in good general condition His arms 
and trunk were powerfull} built and contrasted considerabU with the lower 
extremities, which appeared atrophic He walked with the u'e oi a cane and with 
a decided limp to the left. There was a slight adduction contracture of the hip 
joint and atrophj of the left lower extremiu There was no shortening The lelt 
hip joint showed limitation of motion, flexion from ISO to degrees, external 
rotation of 5 degrees and all other motions absent The right hip jo nf whicn 
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(id not ^M\c imicli subjcctnc tioublc, also showed considerable lestnction of 
motion (flcMon from 180 to 75 degrees, adduction 20 degrees, abduction 25 degrees, 
mtcrnal lolation 0, c\lcrnal lolatioii 5 degrees) There was some tenderness 
o\ci the anterior asjMict of the left hip joint The Trendelenburg test wa^ 
ntgalne on the right and questionable on the left Clinical evamination of the 
knee joints showed them to be normal 

Tlie clinical sjmptoms suggested a lesion affecting both hip joints, the left 
more than the right The subjcctne sjmptoms of pain in the knee joints could 
be explained as pain referred from the hips The limitation of motion in the 
left hip joint, w'lth the adduction contracture and absence of more general 
sjmptoms, suggested the diagnosis of simple hj’pertrophic arthritis, and the 
lestriction of motion of the right hip joint well agreed with such a diagnosis 
Howe\er, the age of the patient, wnthout a historj'' of disease of the hip joint 
in cailj'' childhood or in adolescence, made the clinical diagnosis of hj'pertrophic 
arthritis doubtful A direct traumatic lesion could safelj" be ruled out because 
both hip joints seemed to be affected, the left more than the right, and the one 
trauma mentioned in the historj' could not be made responsible for symptoms in 
both hip joints From a clinical point of view'', therefore diagnosis had to be 
deferred 


Roentgenograms were taken and revealed an unusual but characteristic picture 
There was considerable deformity of both femoral heads, more pronounced m 
the left than in the right The deformity involved mainly the weight-bearing 
portion, especially the upper outer pole The joint surface of the left femoral 
head was irregulai, flattened over the lateral portion and impressed The uppei 
part of the epiphysis appeared sequestrum-like in a very dark shadow, which 
toward the periphery became cloudy and seemed almost completely separated bj 
a denser zone of osteoporosis from the rest of the epiphysis Beyond this almost 
bone-free zone a distinct but irregular band of sclerosis was found, which t us 
demarcated definitely the entire diseased area from the femoral neck Se\era 
well circumscribed, cystlike areas of osteoporosis were found in the neck, cose 
to the zone of demarcation At the joint boi ders, especially opposite the ou er 
edge of the roof of the acetabulum, hypertrophic arthritic changes were 
in the form of marginal exostoses There was slight lateral subluxation o 

head of the femur , ^ 

The changes in the right hip joint were essentially the same, but t ej 
less advanced and less extensive Here, too, the upper outer portion o tie 
epiphysis appeared in a dense shadow which became loosened rom t le 
surface of the neck At this area the shadow was more cloudy, wit J’' ° 
osseous structure No definite zone of demarcation wms visi e, a^^ 
seemed that some osteosclerotic changes had taken place at t e ^ 

of the dark area The joint surface ovei the diseased res«c! 

irregular, it was broken into several pieces and w'as flattene an 
The joint space of each hip joint was of normal width or or men 
normal, corresponding to the flattening deformity of the femora i^ j^^crosis ni 
From this characteristic picture the diagnosis of bilatera a 
the femoral head was made There was definite seques ‘ ^ ,[,e rig! t 

dissecans) in the left femoral head, while the process of ‘ a rocn! 

hip was stiU aiming at gradual substitution of the ,jentical i A’ 

genologic point of view the case was Jentgenolog.c aptHir 

cases 3 and 4 Once one has become acquainted v ^ 

ance in such cases, the diagnosis can be made easih ( 
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of such cases the condition is considered chronic arthritis, usualh h3'pertrophic 
arthritis, as long as the existence of a zone of demarcation does not sugges*^ 
the diagnosis of osteochondritis dissecans The underhing pathologic process, the 
idiopathic aseptic necrosis, is apparentl3 not taken into diagnostic consideration 
frequentl3 enough I do not doubt that with more attention and better knowledge 
the recogmtion of this peculiar condition will become easier and the number of 
clinical obsemations will grow') 



Fig 6 (case 6) — Anteropo-tenor \r\\ ol both hip joints and photograph oi 
the left femoral head seen from aboie Note the dark -hadow oi aseptic necro^i^ 
in the upper outer pole of the right lemur with dt-prc^^ion and corresponding 
widening ot the joint space Tlicrc i- beginning ab orption ot the necro ic area 
Irom below ^fore marked changes are dReerniblc in the leit lemur, with tie 
pathologic picture ot osteochondritis dR'Ccan' Note tie ecpiratio i oi tic oarl 
necrotic cpiplnsis b\ zones ot increased and decreaecd den ite T1 ere i' p-a 
nounced dciormitx, with deprce-inn ot the neerotic area ard latc-al eibhixotm 
Castlikc areas of osteoporosis arc pre ent m the neck oi t! e ten _r The p' ' o 
graph reacals the uneeenne s oi the joint cartilage with us n Idi ig a^d p 'U 'atR i 
its erosion around the io\ca capitis and its wreati like i largii al exr n 
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i considcralion should be given to immobilization in 

sn L r ? ^ pseudoarthrosis a chance to fill in 

nni f f.'.T epiphysis may be reestablished I do 

uiv la 1 a rcoiganized area will ever come to complete separa- 
tion, With appearance of a free joint body It is usually situated at 

le upper po e of the femoral head and is well protected by sound and 
thick joint cartilage 

Inasmuch as the process of reorganization does not tend to sequestra- 
tion, the only mode of separation is on a traumatic basis It is difficult, 
io\\e\er, to conceive how trauma could lead to dehiscence of the joint 
cartilage around the margins of the subchondral body The similarity 
o the roentgen appearance in such cases with that in cases of osteo- 
chondritis dissecans of the knee joint suggests surgical treatment I 
doubt, however, that operation would be of great benefit, considering 
that clinical discomfort is not caused by “internal derangement” of the 
hip joint or bj^ a free joint body Surgical removal of the subchondral 
body with its cartilage cover would aggravate the symptoms by creating 
a deformity at the most important part of the joint, that is, at its weight- 
bearing portion 

Still the aforementioned observation of Bergmann ^ suggests that 
osteochondritis dissecans of the hip joint may lead to the formation of 
a free joint mouse with locking of the joint However, Bergmann's 
case is different from the other cases described The body derived 
from the region of the fovea capitis where, because of the thinness or 
lack of joint cartilage, a separation can take place much more easily 
than at the free weight-bearmg joint surface Although there is no 
doubt as to the correctness of Bergmann’s diagnosis of osteochondritis 
dissecans, one cannot help but feel that his case is rather unusual as 
far as the clinical symptoms and the localization of the body are con- 
cerned As far as I could find out, in no other case has osteochondritis 
dissecans of the hip joint led to a free joint mouse 

There is another form of pseudo-osteochondritis in which the line of 
demarcation between the subchondral area m reorganization and the 
rest of the epiphysis is represented by a sclerotic zone This is shoivn 
by the experience of Kreuz ° and by my own experience in case 2 Here, 
too, mechanical factors besides a toxic stimulus to osteogenesis are 
probably responsible for the development of the sclerotic zone ” 
either form, whether it leads to a zone of pseudoarthrosis or one o 
osteosclerosis, the reorganization of the subchondral area takes pace 
in centripetal direction 

The patients in this group were young With the exception o 
mhent in case 1, wffio -was still in the first decade of life, they 
fafsecond and tlnrd decades The osseous foens .u sepaon,^-- 
relatively small, and the prognosis seemed to be quite good B 
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IS another group of cases in -tthich the patients are adults in the fourth 
and fifth decades ot life Alales, as those in the first group, seem to 
be b} far more affected than females, and the patient usually is a robust 
t} pe of man doing hard ph} sical n ork Very commonly, but not alw a) s, 
both hip joints are inrohed, as in Mouchet’s ® case and in case 5, the 
condition being usually a little more ad^ anced in one than m the other 
A large portion of tlie epiplij sis, for reasons nhich are entirely unknown, 
undergoes aseptic necrosis The area of necrosis always is much more 
extensne than m the first group of cases, the greater part of the 
epiphysis and eien portions of the femoral neck may be imolved 
Roentgenograms taken in the earty stages shoiv characteristicall} a 
wedge-shaped dark shadow, the point of the wedge being in the center 
of the head or neck and the base comprising the entire joint surface 
The joint surface in sucli cases is fairlj even, and motion maj be almost 
normal Nevertheless, even in such earl} roentgenologic stages the 
condition is considerabl} advanced from a pathologic point of v'levv 
V'hen the shadow of the necrotic epiphjsis appears darker than normal 
there must be a fracture m the subchondral area, with grinding up of 
necrotic bony trabeculae The aseptic necrosis will lead to reactive 
changes from tlie side of the hv ing bone marrow , aiming at reorganiza- 
tion of the necrotic head in the centrifugal direction As long as this 
process of reorganization is not interfered with by mechanical factors. 
It will follow the way of gradual resorption of the old necrosis and 
substitution by new bone This slow process is the same as that 
observed when large bone grafts are “taking” A great manj of tlie 
necrotic trabeculae remain, thev receive onl} sheaths of new bone The 
further the process of reorganization advances toward the joint surface, 
the more it will become complicated b} mechanical irritation The 
gradual loss of bone bj osteoclastic bone absorption at the low er 
periphery of the area of necrosis will weaken the mechanical support 
of the joint cartilage, which will break in or become folded to adapt 
Itself to the decreasing osseous epiphysial substance If joint motion 
and weight bearing are continued the constant mechanical irritation will 
change the process of gradual substitution to a process of dissection, 
which will separate the remaining subchondral area of necrosis from 
the reorganized portion of the epiphvsis bv a zone of firm fibrous tissue, 
producing osteochondritis dissecans 

It is of greatest interest and must be emphasized that the zone of 
dissection m true osteochondritis dissecans is a late occurrence just as it 
IS in pseudo-osteochondntis dissecans Dissection does not seem to be a 
primarv response to aseptic necrosis of the epiphvsis It takes place onh 
when the pnmarv process of creeping replacement is interiered with bv 
mechanical irritation and more marked trauma The zone of di==cction, 
therefore never separates the entire locus oi necrosis it runs throneh 
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On ^ aheady undergone revitalization 

hi If f ' one finds neciotic bony trabeculae above and 

bclon the dissecting fibious tissue Below, they are included in revital- 
ised bone maiiow, which la}s down on then endosteal surfaces neu 
0 le , «i jo\c 1 1 C} aie still untouched by the process of organization and 
he in neciotic bone marrow This clearly shows that there was first the 
attempt at substitution of neciotic tissue b} living tissue, which attempt 
was annihilated before it could fully leacli its purpose 

Theiefoie, osteochondritis dissecans, as w^ell as pseudo-osteo- 
c iondiitis dissecans, is not a clinical or pathologic entity Both con- 
itions aie meiely the morphologic manifestation of a secondarv 
complication during the piocess of reoiganization which primarily aims 
at complete substitution of a moie or less extensne area of epiphysio- 
neciosis In one foim of pseudo-osteochondritis dissecans it is the 
aheady reoiganized and relatively small subchondial focus of necrosis 
wdiich does not find osseous consolidation with the rest of the epiphysis, 
it lemains separated by pseudoai tin otic fibious tissue In true osteo- 
chondi itis dissecans a i datively much larger portion of the subchondral 
necrosis, not yet invaded by living fibrous tissue, is cut loose from the 
reorganized epiphysis by a moie or less continuous zone of fibrous 
tissue In both instances it is, without doubt, the use of the joint which 
interferes wath the restitutio ad integium of the epiphysis Priinanlj, 
complete restitution can be expected in every case of reoiganization of 
aseptic necrosis of bone If adequate immobilization could be carried 
out at the critical period of the piocess, secondary trauma would not 
interfere with reorganization, and dissection would never occur 

Thus, tiauma is ceitainly of great influence on the final outcome It 
IS hardly of etiologic importance, however In most cases the condi- 
tion IS bilateral and foi this reason alone is more suggestive of con- 
stitutional than of traumatic factors Besides, the history of almost a 
cases fails to include severe trauma Of great interest in this connection 
IS the case reported by Storen of a family of ten children with osteo 
chondritic joint lesions occurring in the father and four children 
Storen’s case shows so clearly the importance of a constitutional au^ 
hereditary background in the formation of osteochondritic bodies tia^ 
all attempts to intioduce trauma as an etiologic factor seem to ic 
fetched Questions of compensation, which will arise in viev o 
fact that most of the patients are workmen in the prime of * 
have to be considered accordingly, as w'as done m case 4 s oUe 
nothing IS known about the cause of “idiopathic” aseptic necro 
long as physicians have onh vague ideas concerning the ^ 
t,on of a process of reorgan.zat.on .loch - 

roentgenologic changes, the patient ma} benefit „ the 

Ignorance In case of doubt and uncertaint}, one ma\ 
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patient’s favor If, as in case 4, roentgenologic findings contradict 
causal connection bet\\een aseptic necrosis and industrial accident, the 
claim will haie to be considered on the ground that the trauma has 
occurred in a pathologic skeleton and vill ha^e to be rejected in most 
instances 

Also of great practical importance is the question of hjpertrophic 
arthntis in connection vith osteochondritis dissecans The head of the 
femur in cases 4 and 6 v as enlarged at the time ot operation , there v ere 
large marginal exostoses, and the sjnonal tissue uas decidedly hjper- 
trophied The autopsy m case 3, howerer, showed diminution rather 
than enlargement of the affected femoral heads The explanation of 
this difference is probably as follows In case 3 the disease w^as cer- 
tainly of much longer duration, and according!} a much greater portion 
of the head of the femur had been lost by absorption 

Another important factor is the use of the joint Hypertrophic 
arthntis does not necessarily complicate tlie picture of aseptic necrosis 
The joint cartilage primarily does not participate in the pathologic 
process, it will however, become affected secondaril} b) the deforma- 
tion of the bony epiphysis (Axhausen’s osseous form of arthritis 
deformans) The deformation, as already pointed out, will be tlie 
greater the more the joint is used during the active phases of the 
organizing process Hjpertrophic artliritis ne\er derelops in a joint 
w'hich IS kept at rest There is no doubt that the patients in cases 4 
and 6, laborers, used their hips more than did the patient in case 3, 
although I had only a scant clinical histor} in this case There are 
tw'o facts, therefore, to explain the relatne smallness of the femoral 
heads in case 3 there w-as more bone absorption, because of the longer 
duration of the disease, and the hrpertrophic arthritic changes were 
onl} mild because of the restriction of function The enlargement of 
the head, the mushroom deformitr, can be considered as the result of 
overuse of a diseased joint 

However, there is still another fact which is certainly of importance 
for the development of arthritic changes I mentioned in the report 
of case 6 the hole in the joint cartilage through which detritic material 
oozed into the free joint caMty with e^er^ increase in the intra-articular 
pressure A similar oozing must hare taken place in case 4, m which 
there w’ere multiple fractures of the joint cartilage w itli a spicule of 
bone protruding toward the joint caritr at the end of the subchondral 
fracture space I also mentioned the constant irritation of the sr nor lal 
membrane by this seeping of necrotic porrdcred material into the joint 
The reactire hrperplastic clianges of the srnorial capsule and the actire 
cartilaginous proliferation at the joint margins rrere ccrtainlr due in 
part at least to this articular irritation 
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It ma} be that sncii a pcifoialion of the joint cartilage is a “safety 
^al\c” in cases of cpiplnsioiieciosis If the pressure within the sub- 
chondia! fiactiiie and maiiow' spaces rises above a certain level by the 
accumulation of giound-up calcified material, the lattei can escape 
tliiough the hole of the joint caitilage into the joint cavity, thus decreas- 
ing the pressuie within the bony epiphysis Exactly the same mechanism 
was obsei ved by Pich ^ * in her case of traumatic Perthes’ disease 
Tieatment foi the patients belonging to the second group is not as 
simple as for those of the first gioup Deformation of the femoral 
head is usiialh marked, ostcochondi itis dissecans being a late compli 
cation of reorganization of aseptic necrosis Physical therapy may 
tempoi ai ily relieve symptoms, but it will not have lasting effect or 
achanced and extensive epiphysionecrosis one must consider 
intervention No one, however, wdio has ever seen such a femoral head 
will think with Motichet that the lemoval of the dissected ^ 

an easy oi advisable proceduie As piactically the entire joint sur a 
is involved, lemoval of the necrotic aiea will deprive the lea 
femui of Its joint cartilage and wull increase and not ^ 
defoimity Only radical procedures can be of help eit er 
01 arthroplasty Arthrodesis is certainly the j^ever 

should be resorted to only if the condition is usually more 

recommend arthrodesis for bilateial conditions ne i p 
affected and may be the only one that bothers ^ ^ opera- 

should be fused, It IS probable that within a ti jo,,elop 

tion the same symptoms which led to the fusion op 

the other h.p I feel, therefore, 4 a '.he 

cedure I performed it in cases 4 and 6 T both tlic 

time of writing, two years after the operation is ^ocentl) 

surgeon and the patient In case 6 the oper 

to permit one to^dge the result The to 

combined with a wedging out of t^e grea to 

Albee’s technic in order to reconstruct the length of 
overcome the insufficiency of the abductors 

„ r Perthes’ Disease ot i" 

13 Pich, G Histopathologic Study in a Case 
matic Origin, Arch Surg 33 603 (Oct ) 
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All surgical methods pass through three stages first, the pioneer 
stage, during which the surgeon is happ} if the operation has been 
successful, that is to sa), if the patient has sunned it, then the second 
stage, in which, the rate of mortalit} haAing diminished, the surgeon 
endeaA ors to render the operation more efficacious, and finally the third 
stage, in Avhich he tries to perform an efficacious operation w ith as little 
mutilation as possible 

Surgical treatment of pulmonai^ tuberculosis has alreadj passed the 
first tAAO stages It no longer endangers life, and it is efficacious 
This is the result of thirt}’- j-ears ot continued effort on the part of 
surgeons all OAer the world At present the problem consists in per- 
forming the operation without mutilating the patient 

Examination of a patient on whom a routine thoracoplast} has been 
performed reAeals that the deformity he presents is due to three causes 
(1) vertical low'ering of the scapula A\ith subsequent fall of the shoul- 
der, (2) sinking in of the scapula into the depth, this bone being 
also projected laterall), and (3) scoliosis, A\ith conAexity toward the 
side on Avhich operation was done Scoliosis when slight maj not be 
noticed, but A\hen accentuated it maA cause considerable deformitA 

For a long time it AAas thought that this deformitA might be due 
to the thoracic collapse, liOAAeAcr, close obserAation of the static condi- 
tion of the scapular girdle indicates that the latter, essentially leaning 
on the sternum through the claA icle and attached to the spine by means 
of the muscles of the scapula, forms a sort of Aault under aaIucIi 
the thorax is set It is therefore possible to collapse the apex of the 
thoracic caAity^ completeh AAithout inAohing the scapular girdle, pro- 
Aided the muscles are spared as much as possible 

As a matter of fact, the displacement downward of the lower part 
of the shoulder blade is due to section of the trapezius, the IcAator 
scapulae and the rhomboid muscle, aaIiicIi normally suspend this bone 
The lateral displacement is due to section of the rhomboid muscles, 
which alloAAs the scapula to slide outAAard The sinking ot the scapula 
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into the dcptli of the cavil}' pioduced by the thoracoplasty is due to the 
pull of the collapsed thoracic wall through serratus magnus, since this 
muscle unites the postei olateral portion of the thorax to the spinal 
boidei of the scapula This sinking is not due to loss of the osseous 
suppoit of the scapula, as it is still in contact at its angle with the 
se\eiith and eighth nbs On the other hand, the pull of this muscle 
opposed by the scapula also prevents the collapse from being as com- 
plete as it might be Theiefore, Avhereas the muscles which hold the 
scapula should be lespected by the surgeon, it is important to sever 


the seiratus magnus 

As regards scoliosis, the pathogenesis of this complication has een 
extensively discussed Hug ^ in Germany, Bisgard ^ m America an 
recently Cleveland all have studied the question thoroughly It is 
evident that the greatei the number of ribs resected, the greater t 
risk of scoliosis, this, however, is not an absolute rule, and accor mg 
to oui own expel lence thoracoplasty may be perfoimed wit ou 
lectitude of the spine being affected if the integrity of the ^^^eroverte 
muscles is preserved, as this important mass can prevent “ ^ , 

deviation Important deformities aie observed (1) when these 
have been slashed in an attempt to find the neck o e 
method is, we believe, now abandoned by all J serted. 

the portions of the skeleton into which J gj„oved 

namely the transverse processes of the vertebrae, have 

It IS our opinion that from the orthopedic point o 
of the transverse processes of the vertebrae is a mist^e 
of this procedure in treatment of tuberculous Senib’s 

Moreover, it has become unnecessary since t e in the 

technic for extrafascial apicolysis, which ^ stionably an 

lung from the skeleton Extrafascial apico ysi lateral 

improvement in pulmonary „ificed than m ordi- 

and vertical collapses, fewer bones have 

nary thoracoplasty, which produces on y length of the 

The time IS past when surgeons i Iter M 

ribs they had resected, happy when the ^ ble collapse 

present the surgeon’s ambition is to obtain the P 
with the least possible costal resection 

—T^O Th«r=kopl=st,k und Skohose, Zuchr t or.kop C.r 

'■ ^ T r, Thorac<,gen,c Scol.os.s The 
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One ma} conclude, therefore, that to cause no deformit} thoraco- 
plast} should not imohe the trapezius muscle, the angular and rhom- 
boid muscles or the latissimus dorsi muscle, since these muscles fix the 
scapula In mcm of this, man) authors hare proposed a lateral 
axillar}' incision i\hich cuts into onl) the serratus magnus Such an 
incision, unfortunate!}', pror ides an insufficient opening precisely at the 
site ^^here an opening is most needed, a simple thoracoplasty b} this 
method is difficult, and Semb’s operation could not eren be considered 
hence the interest of muscular dissociation, the possibilit} of 
iihich lias demonstrated on the abdomen b} AIcBurne} ’ Picot ^ of 
Lausanne, Switzerland, as the first surgeon ^\ ho tried to operate on the 
thorax bv dissociating the muscular fibers of the trapezius and rhom- 


4 





Fig 1 (case 1) — A, ca\itation of apex, of two \ears duration \ one stage 
extrafascial apicohsis was performed, with resection of fi\e ribs B, result six 
months after operation Cultures of the sputum were sterile, and the patient was 
apparentl} cured 

boideus muscles w ithout cutting the fibers Picot used a tra^s^ erse or 
slightly oblique interscapuloi ertebral incision which enabled him to 
perfonn either an endofascial apicohsis or a small thoracoplast} 

B} modiLing the direction of Picot ’s incision and cutting some 
of the trapezius fibers (the ascending fibers which pla} no part in 
fixation of the shoulder) we were able to perform thoracoplasties 
inaohing as man} as six ribs and to perform cxtralascial apicohsis ^ 

4 Picot in Bernou \ , and Fruchaud H Oiirurgic dc h tulierculo'c 

pulmonairc Indications techniques, re'ultats Pins Gaston Doin S. Cic 

5 Ischn, M L’apicoK'c extra lasciale (methodc de Semb) Presse n-cd 
45 153<3 (Xo\ 3) 1037 Ischn M and Dupan R Ttchniq c dt lapoKst 
cxtra-fasciale totalc T de chir 52 74b (Dec ) 
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me usual incisions aiound the scapula ^ 

cervical 

1 c atl i 2 below 

(n ii ^ The uppei part of the incision does not have 

.Cl the scienth cer\ical \eitebia but starts at 1 cm from it, if 

orthricapilf piolonged along the spinal border 

Therefore, this incision coincides at its upper extremity with the 
posteiior part of the first iib and at its lower extremity with the 
anteiioi pait of the first rib It allows a favorable approach to the 
most 1 icult point in surgical treatment of pulmonary tuberculosis 
a ation of the first nb, the kc}" of the thoracoplasty 



Fig 2 fcase 1) — Patient one month after operation 

The skin having been incised and freed on each side, the trapezius 
muscle IS dissected between two of its transverse fibers, that is to say, 
at the level of the upper angle of the scapula Then, almost perpendicu- 
larly, the ascending fibers aie cut 1 cm from their attachment to the 
bone, the debridement is effected over 4 to 5 cm Immediately under- 
neath, one finds the rhomboid muscle, the oblique fibers of which ace 
exactlj'' parallel with the incision One cuts between the muscu ar 
fasciae at the middle portion of the Avound Tavo retractors arc 
and Avhen the scapula is retracted laterally a small portion of the co'ta 
grill, usually in the vicinit}’’ of the third and fourth ribs, comes into aici^^ 
Through a longitudinal incision along its external border, the 
vertebral muscular mass is separated from the costal plan, and it is | 
easily retracted as far as the transAerse processes of the Acrtcm' 
means of Semb’s retractors 
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The medial aspect of the nb is now exposed To put the lateral 
aspect in endence, the surgeon's assistant pulls on the scapula and 
stretches the serratus magnus muscle, which is cut so as to put the 
anterior extremity of the rib within reach Alexander was wise in 
insisting on this maneuver 

How'eier, the opening obtained is not considerable The fourth 
nb should be carefull} disarticulated and resected o%er 8 to 10 cm 
The third rib is then much more easil} iiewed, it also is resected and 
disarticulated, the third rib can be resected much more easilj than 
the fourth Then the second nb appears and is entirely treed and 
resected When the second nb has been remoted, the first nb appears 
and, once the serratus magnus and the posterior scalene muscle haie 
been cut, it is tiewed from end to end on both supenor and inferior 
aspects 



Fig 3 (case 2 ) — A extenswe ca\itaton of the right apex of fite j ears’ dura- 
tion B, result six weeks after operation (a one stage extrafascial apicohsis, 
with resection of fite ribs) 

The surgeon who has ne\er used this particular incision will be 
surprised to find that with its use the ribs can be Mewed one after the 
other Howeter, this is anatomicalh logical since when seen from the 
posterioi aspect the first three ribs appear not aertical but horizontal 
one before the other Such an incision fits in with the surgical needs 
The nearer one gets to the difficult and dangerous area, the better 
the Mew proMdcd, whereas the usual incision around the scapula opens 
into a sort of well the bottom of which is deep and inaccessible 
Extratascial apicohsis is much more easih pcriormed with the incision 
described, since the ai>ex of the lung is cxacth in the center oi the 
w ound 
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Of course, it is necessar) to hare at one’s disposal a set of instru- 
ments suitable for the purpose since the mere introduction of the 
surgeon’s hand into the masion obliterates the entire operatne field 
Ever)thing has to be done uith forceps, eren the knots The com- 
presses must also be handled mth forceps Our equipment, manu- 
factured b}' Collin, 111 Pans and partlj inspired br Semb’s equipment, 
IS simple It includes 

1 Tr\o Semb retractors tor retracting the lateror ertebral mass 
inward without injuring it 

2 Two strong double-bent retractors the larger for retracting the 
scapula outw'ard and the smaller for retracting the trapezius muscle 
upward Natural!}, one should neier retract medialh and laterally at 

!i 


1 

1 

J 


t 

\ 

> 

‘ , s 

Fig 6 (case 3) — Pitient two weeks after operation (a oi e stage e\traiascnl 
apicohsis, with resection of four ribs) 

the same time, as the incision would be too small For working on the 
outer and anterior regions the surgeon uses retractors with a handle 
for w orking medialh , the traction is best prot ided b\ Semb retractors 

3 Three rugines, one tor the outer lace, one for the border and 
one for the deep face of the nb Each one cuts onh at the precise 
site where cutting is needed all the remainder of the instrument being 
blunt This is the rc ison tor the semicircular shape of the instrument 

4 Brunner s co-tostomc tor costostoim e had the instrument 
made howeicr with a double-bent stem m-i that the hand boldine it 
would not hide the iiiei'-ion Bccau''e oi tin- double benainct '’nd 
because ot its length it i- pos-ible to jHi-b this coito-tomc \er\ i-ir 
inside and to watch its cNtremiti and know e\acth wlnt ic bemc: cut 
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It IS needless to emphasize the advantages of tins inasion It 
proiokes little hemorrhage, and, as the muscle is not cut, it does not 
cause shock A surgeon accustomed to this technic can easily resect 
siv ribs if necessarj Reconstruction is extremel}" simple the ascend- 
ing fibers of the trapezius muscle which ha\e been cut must be care- 
tull} sutured, in this region the trapezius adheres to the aponeurosis 
so that one has onl} to stitch in the latter The dissociated muscular 
parts are brought together b}’’ means of two sutures, as in McBurne}’s 
incision 

The results are excellent For the past two jears we ha^e resorted 
to this inasion for all thoracoplasties and extrafascial apicol}ses The 
accompanying photographs and roentgenograms show' the extraordinary 
morphologic preservation, m contrast with the considerable degree of 
thoracic collapse obtained 
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his monograph in 190S ilaalp-’ cited Irerson, Reclus, Roux, Treres 
and DieulatON as saiing that appendicitis usually is a sequel to 
obstnichon of the lumen and formation of a dosed cant} ilonson 
and Saint ® noted the danger of tension gangrene follow mg obstruction 
ot tlie lumen ot a hollow mscus, such as the appendix 

There is much ot interest m the historr ot appendicitis, but it has 
been w ell discussed by Dearer," Kell} and Hurdon,® Ro} ster,® Collins 
and many others, so that no attempt will be made to cover that phase 
of the subject here 

THEORIES OF ETIOLOGY 

There are seren mam theories (Krecke with regard to the 
etiolog} of appendicitis A critical discussion of each follows 



Fig 1 Longitudinallj secuoned appendix, demonstraUng the distention ot the 

lumen and thinning oi the walls seen in appendixes obstructed bj an impacted 
fecalith This is the tjpical picture seen when the obstruction has existed long 
enough for tension gangrene to super^ene 

5 Maalff, C U Histopatologiske studier o\er processus termiformis 
Copenhagen, 1908 

6 Morison, R and Saint, C F M IntroducUon to Surgeix, Baltimore, 

William Wood &. Companj, 1935 

7 Dealer, J B YppendiciUs Philadelphia P Blakiston s Son &. Co, 1896 

8 Kelh H \ , and Hurdon E The Appendix and Its Diseases, Philadelphia 
J B Lippincott Compani, 1911 

9 Ro\ster H A. Appendicitis New Aork D Appleton and Compam 1927 

10 Collins ’d C Historic Phases ot Appendicitis, Ann Surg 94 179-196 
1931 

11 Krecke, A Ueber die Ursachen und das \\ e'en der Appendizitis Munchen 
med \\ chnschr 80 299-302 1933 
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1 hift iS.ntK Ont/in — {a) I‘ ntcrf)g( nous In view of the fact that 
tlx »h( (Mills i)( Xstiioli 1 m\c been ijcncr.ill} accepted for many years, 
(!u \ V. ill i)! (lisuisstfi fiist A<;ehort stated that infected fecal matter 
lonit's (n i(si in oiu of the jierni.uient rogations of the appendical 
tiituoM .uni tint owing to stasis the organisms, usually gram-positive 
(iiplnunci iiuu.ist in \iniknce so tli.it they arc able to penetrate the 
niiKosi \ v.aigt-sji.iped au.i of inflammation then develops, and 
whih* the m.iin le.ictinn in the distal thud of the appendix is mucosal, 
tin oi'^nisms spre.id lapidK up tlic lemph spaces of the submucosa, so 
tint in the jnoMinal thud the serosa is most severely involved Not 
sim[d(' leteiition of Jeces but stagnation of the special content of the 
apjiendix is ies[xrnsiblc for appendicitis, according to Aschoff, and e 
stated tlcfinitcl} that in every case acute appendicitis develops on the 
basis of a local enterogenous infection in an especially susceptibe, or 
"prepared,'’ appendix Fecahtiis, he stated,’^ act onh by aiding stasis 
and rct.nning bacterial toxins Aschoft was able to isolate pure strain 
of a gram-positne diplococcus from the distal third of the appen , 
and he concluded that these unsociable organisms, 
with the ordinary fecal flora, are the sole cause of appen iciis, 
as specific as the gonococcus or the tubercle bacillus A-r-tinff 

There are a number of serious objections to the views o 
First, no one has ever been able to confirm his 
appendix contains a special type of flora unmixed wi i ® 

In Euiopc diplococci apparently form a prominent ^ely 

human fecal floia, but in the United States they ^been 

uncommon, except in laboratory animals Secon , no o Aschoff 

able to find the wedge-shaped aiea of primary in ec , 
himself said that unfortunately he has not been a 
It on section Furtheimore, it never has been s 
organisms inci eases their viiulence, rather, i bacteriophage 

stasis weakens a strain because of the ^evdopmen^of bacte^^P^^^^ 

and degenerative forms Moreover it has 

way to increase the virulence of a bacten the 

thiough a senes of laboratory annnals It 

inflammation spreads proximally from inflammation 

if Aschoff’s theory is correct In fact, m tl ^ 

— L Pathosenes.s md Artologie *' p„l,olc,ey, 

L beber d.e Bedeutuag de, Kots»n« .» der A 
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instance the entire organ i\as imohed If appendicitis is a bacterial 
disease bacteria should be present in the tissues at an earh stage 
Actuall}, It i\ill be shown that in onh 20 per cent ot cases of acute 
appendiatis are bacteria present in the tissues, whereas the incidence 
increases to 60 per cent in the gangrenous speamens Thus, if the 
organisms appear late in the course of the disease, or not at all, the} 
cannot logical!} be assumed to pla} an important etiologic role 
Bacteiial toxins need not be in\oked as a cause of inflammation, for 
It can be shown that appendical inflammation will de\elop in a sterile 
appendix as a result of osmotic imbalance (Bowers It can be shown 
further that in a closed loop ot the appendix with complete retention 
of bacteria and toxins no inflammator} changes occur unless distention 
of the loop supervenes According to Aschoft, gangrene develops on 
the basis of vascular thrombosis, but if this were true there would be 
no distention of the lumen with thinning ot tlie walls In all cases of 
obstruction in this series the lumen vv as dilated and the vvall w as thinned. 


Table 1 — Obseratwus tii a Case of Obsinicttze AppendtctUs* 


Region 

Gro's 

Changes 

Fecalith 

WaU 

Lumen 

Reaction in 
Sections 

Remits of 

Gram Stain 

Tip 

Midzone 

Base 

Gangrene 

Gangrene 

Acute 

Impacted 

Thin 

Thin 

Xormal 

Distended 

Occluded 

Normal 

Extreme 

Some 

Slight 

Bacteria in mneosa 
Ncgatire 

Negative 


* The luflammatioii is severest distal to the point of oh traction Prosimallr the Inincn Is 
normal and the trails of the appendix show slight reaction This wonld not be trae if the 
dictums of Aschoft were correct 


owing to distention There were few instances of gangrene without 
obstruction, but in these cases there was no distention or thinning 
The vv alls were thick and sogg} ownng to accumulation of inflammator} 
exudate In the animal senes,^® gangrene of the cecal appendage due 
to v'ascular damage was not accompanied bv^ thinning or distention 

The objections to Aschoff’s views are demonstrated in the data 
relative to a tvpical clinical case (table 1) According to the other 
theorv of the enterogenous infectious origin of appendicitis swallowed 
organisms from foci in the nose and throat set up an inflammator} 
process in the appendix In support of this view, similar organisms 
are said to have been isolated from the throat and from the appendix, 
but this does not prov e their pathogenicitv nor is it remarkable that 
organisms which are constantlv being swallowed might be cultured from 

14 Bovvers, W T Role of Distention in the Genesis of -tcute Inflammation 
of Hollow Viscera, >tm J H Sc 194 205-214 1937 

15 Wangensteen, O H , and Bowers W F Significance of the Obstructive 
Factor in the Genesis of Acute Appendicitis An Experimental Studv, Arch Surg 
34 496-526 (Harch) 1937 
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.!ii\ put «h* {li( mftstin.i! tt.ut It ,iivo has been argued that the 
pit\.ii('nce ot (hnt.i! t iius niir! •'imisitis t\()Iains the high incidence of 
appetulii ills, hut this is as tali.icioiis as the idea that the condition 
Is thit {D a tcnisiil u i'(n tis 


U’) Ht HI it(>m noils Xitoiding to this theory, the appendix serves 
as an ihdonun i! loiisi! and Jiilds organisms out of the blood stream 
1 lu sf oiganisnis au assnimd to entei the blood stream from the region 
oj tiu' tonsil It h.is i\en been stated th.it bacteria m the blood stream 
tketneh lot ili/e in eert.im org.ms 'Ihis, it seems, carries the idea 
ot the bacteii.ii origin ol disease a bit too tar These points will be 
tl.iboi.iied under subsequent captions Suffice it to say here that no 
iiuestigator li.is \et been able to isol.ate organisms from the blood 
stream in cases of appendicitis with an} degree of frequency Many 
senes ot c.ises ha\e been reported, but the incidence of blood cultures 
\iekhng b.ictciia is negligible In 1 case in this series a blood culture 
contained Bacillus cob T. he p.atient had otitis media and mastoiditis 
with sinus thrombosis caused by this organism, but the bacteremia was 
secondary to pci foration and generahved peritonitis The patient die 
one month aftci appendectomy 


2 New oangtospastic Ougin — ^Ricker concluded that gangrene 
occurs in appendicitis much earlier than can be accounted for on an 
infectious basis, and he therefore postulated the theory ^of vasospasm 
He stated that appendicitis is comparable to Raynaud s 
that gangrene develops because of ischemia of the appen ix 
theoiy has been violently attacked by Aschoff, and, indeed, t e 
of a pale, bloodless, gangrenous appendix at operation must e a 
occurrence The usual appearance is one of turgescence an v 
congestion with actual hemorrhage into the tissues e 
Ricker is not borne out by observation of clinical cases 

Z Endemxc Oi -Familial and ^ 

appendicitis have been reported, and the question of con ag 
been raised These “epidemics" are more apparent than rea 
and It will be shown subsequently that the incidence are 

fairly constant, there being no seasonal ^ fanubal 

carried on over a long period It is thought that 
Ureaks are best accounted for on the be 

familial poor anatomic arrangement of the appen 


mentioned later of 
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tliere ere but 2 persons a\ ith appendicitis among 86,000 clinic patients 
seen in Tientsin China Bearing out the idea of the importance of diet 
IS the fact that m the small series ot cases reported here gangrenous 
appendixes occurred m 2 Chinese students One of the appendixes 
was obstructed be a tecahth Pales'® tound a low incidence of 
appendiatis among South African natnes, associated with a high 
incidence ot a funnel-shaped appendicocecal junction There mai be 
a similar anatomic explanation tor the low incidence ot appendicitis in 
other races Murrai ' quoted Williams as sa}mg that as a result of 
beef and mutton tats m the diet calcium soaps are formed in the walls 
of the appendix It has been asserted that these insoluble soaps may 
form a complete ring and produce various complications It is difficult 
to see, howe\er, wh} tlus deposit should be limited to the appendix 
How much more serious such a ring of soap would be m the small 
inteshne ' IMurra} attempted to show that appendicitis de\ elops m w ild 
anunals maintained m captnit\ and cited the low incidence of the 
disease m the so-called primitne races Short’® also mentioned the 
effect of cnihzation m causing appendicitis m captiie higher apes 
The flaw in this theor\ is that one has no means of knowing what are 
the usual causes ot death among apes in their natne jungles The 
increased use of iron rollers m grinding gram for flour has been 
suggested as a cause ot appendicitis It is said to lead to a decrease 
in cellulose m the diet, with consequent deielopment of constipation, 
increase m \irulence of organisms and appendicitis As wall be shown 
later, however rather large amounts of cellulose and ^egetable fibers 
actuall) are found in the obstructing fecaliths It seems from this 
that a decrease in intake of cellulose might reduce the number of 
fecahths, the cellulose otten acUng as a nidus about which the fecahth 
forms Appendicitis has been attributed to the increased use of food 
presen atnes and the higher percentage of meat ingested Some 
significance maj be attached to this statement, as it has been show n bi 
Wilkie’® that closed loops containing protein material rupture much 
earlier than others because of rapid putrefaction and formation of gas 
Egdahl has show n that the incidence of appendicitis m the Filipmo 
and Puerto Rican units of the United States Army is correlated with 

16 Pales, L Appendice et appendiate chez le noir en -Mnque equatonal 
franqaise, \nn d’anat path 11 563-5S3 1934 

17 Murrai, R W Geographical Di^tnbution of Appendicitis, Lancet 2 227- 

230 1914 

18 Short A. R Causation of Appendicitis Bnt T Surg 8 171-188 1920 

19 Ailkie, D P D Acute Appendicius and Acute Appendicular Obstruc- 
Uon, Bnt M ’j 2 959-962 1914 

20 Egdahl A Some Etiological Factors in Acute Appendiatis Mil Surgeon 
73 61-69, 1933 
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nuHiiiut oi lunhai. lU has shoun also that the incidence of 
li'l-'tniuitis IS low ulicn tlusc tioops aic fed on their native diet but 
inutas^s inula dh wlun thev ate i,'ncn the same diet as vhite troops 
Ihir auMiii. the taitni nf constipation and fccalith formation may be 
nnpoiiint heidihi ai-so stated tliat in student health senices there 
Is a siunifuaut uioupmu ol easts after the Thanksgning and Christmas 
hnh'iaw. on a hisis of diet.u} indiscretions It is uell known among 
pt<h itiieians fhu einkhtn frifjucnth h.ne attacks of acute appendicitis 
.iitii .1 ]>ai tienlaih lu,i\ \ inca! 'i Ins tendency is based on the fact 
til It the ineieased seiietni_\ and jxinstaltic activity may imtiate a 
pu ssure-distentmn mechanism in the appendix The use of water 
clnstis instead of the squatting position m defecation has been said 
to incre.ise tlic incidence of appendicitis, on the assumption that the 
nen position fa^ors constipation Mercier, m scorn at these peculiar 
suggestions, suggested the abandoment of wig \vearing as the cause of 
appendicitis 

5 Tiouutalic Ongin — Shutkm and Wetzler"^ concluded that 
traumatic appendicitis ma} occur m some cases, and there seems to 
be a logical explanation for its pathogenesis The appendix may be 
crushed against the ilium oi the spine, ivith resulting infarction or 
gangrene Wangensteen and Bowsers have shown experimentally that 
Mgorous pinching of the appendix is followed by inflammatory changes 
This t}pe of gangiene is not accompanied by distention or thinning 
of the w'alls of the appendix The appendix may be overdistended 
suddenl}' by a blow' on the abdominal wall so that it is actually ruptured, 
or it may' be so severely' stretched that rents in the mucosa occur and 
infection develops If the appendix happens to contain a fecalith, 
trauma may' impact the fecalith or edema may so reduce the diameter 
of the lumen that a small fecalith will occlude it In either event a 
closed loop is formed, with all of its potentialities There is no dou t 
that trauma may' cause appendicitis m some cases In this series, 
patient gave a history of having been kicked m the abdomen on le 
day pievious to the attack The appendix was gangrenous an was 
obstructed by a fecalith The significance of the trauma cannot 
evaluated 

6 Foreign Body Ongin — Monographs on appendicitis have 
lead shot, pins, bristles, various types of seeds, spicules o 
enamel from cooking vessels and many other types of foreign 
as having been seen in the appendix in addition to i 
theory is that a foreign body, by its mere presence in t e 

21 Shutkm, M W, and Wetzler, S H Traumatic Appendicitis, 

Surg 31 514-520, 1936 
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up an acute inflammator} reaction and erodes through the rrall That 
this IS not necessarih true is shown bj the fact that foreign bodies 
often are seen in the appendix during routine autopsies The deciding 
factor in the development ot inflammation is whether the foreign bod\ 
occludes the lumen, forming a closed loop Foreign bodies ma} cause 
appendicitis in one ot two wars The)’- may actually erode or pierce 
the wall introducing infection, or the) mar occlude the lumen and 
lonn a closed loop Formerlr it rras thought that a foreign bod}’ 
acted b} causing stagnation and allowing increase in rirulence of the 
retained organisms It is norr knorrm that the consequent distention 
of the closed loop rather than retention of bacteria or their products 
causes appendicitis 

7 Mcchautcal Oi igin — That mechanical factors mar be of great 
importance in the causation ot appendicitis is not a recent idea It 
rras adrocated in 1897 b} Pozzi,’ rrho accredited the original concept 
to Dieulafor Pozzi stressed the mechanical effect of the ralre of 
Gerlach m conrerting the appendix into a closed loop Jlanr 
experiments hare been performed in rrhich ranous foreign bodies 
rrere placed m the appendix, but the dictums of Aschoff hare been 
so generally accepted that rr hener er acute inflammator} changes resulted 
It rras said that the mechanical factors had caused retention of bactena 
with consequent increase in rirulence These experimental results rviU 
be discussed under another caption, and the probable course of erents 
m the genesis of appendicitis from the mechanical standpoint will be 
elaborated later 

Summary — There are only trvo distinct theories of the causation of 
appendicitis, the others being related merel} to contributing factors 
Infection and obstruction are the two etiologic agents, the latter 
operating in the majorit} of cases Trauma mar set either mechanism 
in motion, while diet and foreign bodies mar be the initial cause of 
obstruchon As will be shorvn later, bacteria enter the picture eren 
in cases in rr Inch the condition is due to obstruction, for they mar 
cause increased damage to the tissues after primary rascular occlusion 
from obstruction If it were not for the presence of bacteria, rupture 
of a closed loop of appendix rrould be harmless, therefore although 
obstruction is the cause of appendicitis in most cases bacteria are 
responsible for most of the fatalities 

STATEMENT OF THE PROBLEri 

1 Wangensteen and I’" hare shown in a large ex-pen- 

mental series that obstruction and infection are the two most important 
factors in producing inflammatorr changes in the cecal appendage of 
the doo- We showed further that increase m intraluminal pressure 
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]>> ilu ini'st lactoi jn the tjcncsis of acute inflammation 

lull. tlunnu.il ptissiut^ of (i and IS cm of watci maintained for six 
to iic'httdi honi jniiofis c ins(d aintc mflammation uhich progressed 
to 'MiiLiitm m tilt lonc'tt cvjuiuncnt*' 1 lia\c shown^‘ that acute 
inll.nnni ition dtNtlop-. in hollow Msccra owing to obstruction and to 
h\dMnh(' or osinotit. imiMlance cwtn m the complete absence of the 
i.utot t>i inttetion M.nnlaimd distention oi the sterile renal pelvis 
oi oi tin t\c, toi t N.nnplt, has pioduced all the changes associated with 
.itntc intl.unmation 

2 /’k; />tK< of 1 hiK Study — These and other obserrations make 
pertinent tins nuestigation, m which an attempt is made to determine 
whcthci the ohstuictnc tactor is picsent m clinical appendicitis an 
m what proportion of cases such a mechanism operates It slso is 
pioposcd to explain the pathogenesis of appendicitis and to evaluate 
the nnpoit.mce of hacton.i in this process Fecaliths are studied rom 
the standpoint of their oiigin and their chemical composition 
etiologic and pathologic factors in appendicitis are investigate 
anahsis ot clinical cases 


MATCRIAr^ AND METHOD 

Tlic material consisted of all the appendixes removed at J 

General Ilospitnl during 1935, together w'lth a selected group of au P ^ 
and all the appendixes removed at the Unnersity Hospita s in 
mcludcd a selected group of appendixes ^emo^e inci en a j entire senes, 

surgical or ginecologic procedure There were 485 specimens in the^e 
and thej were divided into appropriate groups, depending 

’"'a" .1.= sp...n.c.. «.»rc a 10 per cent ‘J” « 

formaldehyde U S P, m a large, flat dish, and of .he 

“bivalved” longitudinally in order to study the ^ 3 , agencies The 

lumen due to fecaliths, strictures, kinks through the entire 

specimens then were sectioned longitudinally, an es \,y the Gram- 

length of the organ, were stained sections also were 

Weigert method for bacteria in the tissues In o g ,n 

stained by the azocarmine technic in order to s udy^^ ea 

healing An attempt was made to correlate the d jnstance The 

findings and laboratory data with the ' ^^rfar.s tvere ewferf 

ANATOMY 

1 Appendical Musculature ^The ^ y become converted 

appLdix as a narrow blind pouch appendico-dj;. 

.So a closed loop by a variety of „ einbrjon.c kmK 

Uissated contents of the 3“^ h ° 

neuromuscular disturbances or abnormality 
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That there are anatomic tactors which predispose to the de^elopment 
of a closed loop has been show n b\ W estphal,-- w ho demonstrated that 
the appendicular musculature is normalh heaiiest and most actne at 
the base He showed on roentgen examination that peristalsis usualh 
begins at the base and most otten progresses toward the tip instead 
of attempting to empti the organ He also showed that the lumen is 
bulbous which makes difficult the egress ot material which has tound 
Its wa^ into the lumen This point is important m understanding wh\ 
fecaliths which ha\e been m the appendix for lears suddenl} become 
impacted near the base, owing to some strong peristaltic stimulus or 
to their slow increase m size bt accretion W ood on the other hand 
stated that distal dilatation of the lumen is a characteristic roentgen- 
ographic finding in the pathologic appendix 

2 Appeiidtcocccal Junction — It is known that of the several tipes 
of appendicocecal junction described bj Tret es the infantile, or funnel 
form IS least likelj to allow obstruction at the base The significance 
of this fact has been demonstrated bt Pales who showed that the 
incidence of acute appendicitis among African natn es is 0 03 per cent 
and who obserted m a large senes of autopsies that the conical tjpe 
of implantation of the appendix into the cecum predominates Tretes 
described four anatomic tjpes of appendical origin from the cecum 
1 In the fetal 13^)6 the appendix arises from the lowest point of the 
cecal apex in a funnel-shaped manner Sprengel obsen ed this t} pe 
of origin in 25 per cent of cases, but Monrad,=® in examining appendixes 
of children, found it onh m patients under 3 tears of age 2 In the 
transitional ttpe the appendix springs from the cecal apex but is 
wnthout the funnel-shaped base 3 In another tjpe the appendix 
arises just medial to the cecal apex 4 In the fourth tjpe the appendix 
arises from the most medial portion of the cecal apex, posterior to the 
ileocecal talve Wangensteen Buirge Dennis and Ritchie classified 
262 appendixes according to Tretes’ ttpes and observed ttpe 1 m 40 
per cent, t3pe 2 m 2 per cent, t\pe 3 m 52 per cent and n-pe 4 m 6 per 
cent When the specimens were dnided according to the age of the 
patient, thej' found that 67 per cent of the appendixes of patients up 
to 11 tears of age were of t}-pe 1 The\ studied 477 appendixes with 


22 Westphal K Appendizitis und Kotstein als Folge gestorter ^ppendix- 
funktion Deutsche med chnschr 60 499-504 and 600-604 1934 

23 33 ood F G Radiology of the Appendix Bnt M T 1 640-642, 193a 

24 Treies F Lectures on the A.natonn of the Intestinal Canal and 

Peritoneum in ilan, Bnt Mil 415 470 a27 and 5S0, 18S5 

25 Sprengel, F Appendicitis in Billroth T_ and Luccke G Dcuf^che 
Chirurgie, Stuttgart, Ferdinand Enke 1906 no 117 


26 Monrad, cited b\ Maalcf - ^ , -r. , n 

27 33angensteen O H, Buirge R E , Dennis C and R.tch.e 33 
Studies in the Etiologr of Acute Appendicitis Ann Surg 106 910 4_ 19a/ 



/A'{ nil / s ()I <;bRGLRV 


to tin (liiijutu <U the acai oiificc and found that 0 4 per cent 
n! tlif unlit (H utit’ nu>t( than 1^ mm m diameter, 17 per cent varied 
lutv.itn 1(1 and 15 mm . 2 jv j cent bctucen 6 and 10 nim, 32 per cent 
httuttn ! and (> mm , 1 ptr cent hctuctn 2 and 4 mm and 44 per cent 
lutvtdi (I 5 .iiui 2 mm , 2 per cent were 0 5 mm m diameter The 
dial oiifict tomul m 23 jxt cent, oval m 32 per cent, irregular in 
3 p( I ttiU, t ri ‘'t'l ntic m 27 pir cent and shtlikc in 13 per cent 

3 !(’{'( riittal Lynil'hnul 7 t^utc — 'I lie role of l}mphoid tissue as a 
ilt!<n''C auaimt acute .ipjtcndicitis has been greatly o\ eremphasized 
lain "" lias ‘.lumn that the fetal appendix contains no lymphoid 
tolheU'' ‘\ccordmg to him, hmphoid tissue appears in fourteen days, 
functional hmph nodes arc piescnt m six weeks and the number o 
follicles increases until the age of 20 years, ^\hen decrease begins y 
the age of 60 there arc only traces of lymphoid tissue This 
dc\clopmcnt and atrophy closely approximates the cur^e for ^ ® 
incidence of appendicitis, so that at the time when there is t e 
amount of lymphoid tissue the incidence of appendicitis is at its pe 
My obscr\ations on appendical lymphoid tissue m patients ranging 
premature infants to octogenarians parallel those of Berry 

4 Mucosal Fold of Golacli —In 1847, Gerlach = 

fold at the appcndicocccal junction, ^^hlch he obsen^ed to ^ P ^ 

3 of 9 cases He stated that this ^alve promotes stagnatioji 

and the formation of fecaliths Treves stated that t e 

modification of it is usually present The presence o 

long been denied by anatomists, but Wangensteen, m nh<;erved this 

in studies of the microscopic anatomy of the appendi^, J 

fold to be definite in most instances Of 526 the 

the mucosal fold m 81 5 per cent This fold ^3 

cecal orifice of the appendix m 11 per cent, par a y mucosal 

per cent and failed to cover it at all in 74 per cen 

fold cannot function as a sphincter was shown by t 

specimens from adult patients it never contained mu 


ETIOLOGIC FACTORS 

1 Incidence of Appendtatis—Tht rfassitonon 

been divided into the following groups for stu y 

Perfo Appendec 

Acute. .£at>ye toiny ApP^^ 

colic 


Minneapolis General 
* Hospital 
University Hospitals 


rative tomy 

‘ Gangrene 


para 

sites 


have 


Gyncco 

Group 


Total 


49 

43 

92 


20 

57 

77 


34 

4 


16 

131 

147 


5 

8 

la 


29 

S3 

02 


23 

0 

S3 


28 pcny, , A » T 

Therein Coincident with Age, J 


. fMan Structural Changes 

r ' -R T A Vermiform Appendix o gg jpOS 

A«. J Anat & Phys,oI « 246® 
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The group ot cases ot colic includes those in ^^hIch there ^\ere 
clinical signs ot acute appendicitis and the specimens sho^^ed evidence 
of obstruction but microscopic sections shoved no inflammation The 
g^mecologlc group includes all specimens ^emo^ed madentalh during 
a pehic surgical procedure 

The difference in the number of cases ot perforation of the appendix 
in the tvo series is explained b} the difference in policy at the tvo 
institutions At the Minneapolis General Hospital all patients uith 
appendicitis are operated on immediatel), e\en in the presence of 
generalized peritonitis, unless there are signs of a localizing abscess 
Mith regression of s}mptoms At the Unnersity Hospitals, on the 
other hand, m an} case of appendicitis in which perforation and 
peritonitis are diagnosed a conser\atne regimen is followed This 
consists of duodenal siphonage through an inl 3 ang nasal catheter, 
abdominal hot packs and peroral admimstration of fluids Appendectom} 
is performed six to eight weeks later, cases of this kind, therefore, 
tall into tlie “interial” classification In the student health service at 
the Universit}', patients with perforated appendixes are operated on, 
and this accounts for the cases of perforation m the Umversit}’’ series 

2 Age Incidence — The average age of the patients wnth acute 
appendicitis in this series was 22 }ears The a%erage age, expressed 
in } ears, for the ^ arious groups w as as follow s 

acute Perforative ippeanJectomr 

Appendicitis Gangrene Appendicitis Alter Interval 

Mlnneaiiolis General Hospital 20 26 27 19 

Hniverslty Hospitals -0 23 17 20 

The difference in age in the cases of perforation of the appendix 
at the two institutions is explained b} the fact that at the Universit}’’ 
Hospitals patients m w^hose cases perforation is suspected are operated 
on only in the student health service This gnes a lower average age 
than the series from a municipal hospital 

Table 2 — Spread of the Age Incidence, Er pressed in Years 


•\cute appendicitis 

•ige of youngest patient 
•ige of oldest patient 

Gangrene 

•ige of youngest patient 
Age of oldest patient 
Perforative appendicitis* 
Age of youngest patient 
Age of oldest patient 


Univerrity Hospitals General Hospital 


Serieo 

Series 

2 

5 

6^ 

56 

5 

S 

55 


15 

c 


<3 


Interval appendectomy 
Ago of voungest patient 
Age of oldest patient 


* The short spread of the age ineWenre in the erow of patient^ with pcrio^tlve_^^^^^ 
dicltls at the University Hospitals I' due to the fact that the=e TTn irf thp cAeral 

health service no patient with perforative appendicitis being operated on la the general 


’Surgical sendee 


ualini', Ol h‘(,! R] 


U 5 


In t'linpuiiu' tiu (t.ii.i tot tlu ol)stuicti\c and those for the 
iioiiojKtiiKtixt tN|Hs. It w.ts fomni tliat at the ]Minnca}X)hs General 
llospit tl (h( a\(iaL:t .U’o w.is ifltiittcnl toj tlic U\ o t} pes, hile at the 
I liospitais tin jutitnls with ()I)strueti\c appendicitis were 6 

\iajs ohh t on .in iMwie'e than thosi with the nonobstructu c type The 
patunts in tin intm M.ne^ wiie distrilniled according to age groups, 
a> tollous 

Mo n to 21 to "1 to (1 to 51 to Cl to 71 to 
JO Co o |f> '•>) CO 70 EO Slop 

't! !l Ol no‘'['llnl “■ tl 2< 317302 

ttiio'*!!) Ilo'iainli I " JO 10 1 5 10 0 



Siinilai charts of the age distribution were made for the cases of 
obstructnc appendicitis in the two sciics These ivere found to 
conespond c\actl\ to the age distribution for the entire series The 
\oungcst patients in whom obstuiction b) a fecalith was found were 
a Inn aged 3 }eais in the Unnersity senes and a girl aged 5 years in 
the Muuicapohs General Hospital scries 

It seems to be well rocogni/ed that appendicitis is chiefly a disease 
of childhood and cnily adult life The aierage age mentioned by Tasc e 
and Spano was 22 years, that gn cn by MacCarty^® was 23 
and that gnen by Bmgess was 26 years These figures are compara e 
with the accrage age of 22 years m this senes 

3 Sci Incidence — Tasche and Spano lepoited that 61 per cent o 
the patients wntli acute appendicitis in the University Hospita s se 
were males There wcie 67 per cent of males in this series ^ 
clence for males among the groups was as follow’^s 


Minneapolis General Hospital 
University Hospitals 

Ai crage 


Acute 

Appendicitis Gangrene 

Cases Cases 

20 (50%) 11 (59%) 

17 (41%) 41 (73%) 

50 % 61 % 


Ferforntire 

Appendicitis 


Cases 

25 (73%) 
4 (100%) 

S57o 


Appendectomy 
After Inten al 


p-ira 

sites 


Cases 
11 (71%) 
47 (36%) 
53% 


0 

0 

0 


In the group of patients with the obstructive type 5 per 
males, and m the group with the nonobstructive ^7?^' j’ ^ j^aJes 
males No satisfactory explanation for this prepon ^^er 

ever has been advanced, nor does the phenomenon of 


my explanation „ ^ ^ ^ qnano^® and most 

4 Seasonal Vaitahon— Stone, - Tasche ^ r pgndicitis 

,ther authors have stated that there is a higher incidence of appe 

L W, and Spano, J P Analysis of Seven Hundred Co 
fAnnSdectonnes, Xnn Surg 94 899-909, 1931 

30 MacCarty, cited by Tasche and Spano jj^^ndred Con 

^ T> c A H A Clinical Lecture on an Analysis ^ jpj2 

31 Burgess ah AU Appendicitis. Bnt M J 1.^ 30 346-356 

,ecut,ve Operations for A»te^ ch.ldren, Arch Surg 

32 Stone, C o, ji 
(Feb) 1935 
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m the summer In explanation ot this statement it usually is said 
that there is a higher incidence of infections ot the upper respiratorj' 
tract and gastrointestinal upsets at this time ot 5 ear If appendicitis 
IS an obstructne phenomenon, there is no apparent reason uhi there 
should be a seasonal ranation This matter has been subjected to the 
following imestigation In a stud^ of the incidence of acute 
appendiatis at the ilinneapohs General Hospital (a large municipal 
chant! hospital) oier an eight jear period, 1928 through 1935, it was 
lound that the cune for the monthlj^ distnbution uas practical!} a 
straight line, the greatest lariation between an) tuo months for this 
penod being 2 5 cases This does not far or a bactenal origin ot 
appendicitis, but is m accord unth the theor) of an obstructne origin 

5 Fatmhal Tendencies and Epidemiology — In this senes no familial 
relation has been noted Houever, from time to time the idea that 
appendicitis is a contagious disease has appeared in the literature 
Fomo stated that he observed 6 cases of tlie disease in one family 
and nairel} added that the total really uas 8 if one uished to count a 
niece and a nephew He mentioned anotlier farmly in u hich there were 
6 cases in fii e 3 ears , this u ould give the disease a rather long incubation 
period Fonio and Rieder \\ ent furtlier and stated that in 49 per 
cent of a series of 667 cases they uere able to establish a histor! of 
contact with patients hawng appendicitis The fact that no hospital 
has e!er found it necessary to isolate patients with appendicitis casts 
graie doubt on the infectious nature of the disease, and the interval 
between the occurrence of the condition in the same family is much 
too long to be explained on the basis of contagion There is no doubt 
that some families show a greater incidence than others, but this does 
not pro-ve the theory of infectious ongin The most logical explanation 
IS tliat there is a similar poor anatomic arrangement in the members 
of a family^ or that the family diet is one u hich far ors constipation and 
formation of fecaliths 

6 Association with Acute Eiantliems — In this series a patient with 
measles uas operated on for appendiatis as an emergency^ procedure 
but the appendix u as grossly normal , on seebon the lumen vv as enbreh 
obliterated, the bssue ■was stenle and there vere no signs of acute 
inflammation In another case a pabent had measles three days after 
an appendectomy The specimen m this case show ed no acute changes 
but there ■V!as some fibrosis with lymphocytic infiltration indicating 
prewous attacks In 3 cases scarlet fever developed within the first 

33 Fonio, A. Die Bhnddarmentzundung-, ihre infectio^e O'r'ache und ihr 
endemisches Vorkommen Schvv eiz med Wchn^chr 53 947-954 1923 

34 Fonio, A , and Rieder Zur Frage der Kontagnon'mogliclikeit des Appen- 
dicitis, Schvv eiz med )) chn'chr 58 597-60S 1928 
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!t V p ( itiv( iLn-. 1 jj( ‘.jx I !ii)( IK u<rc ncutch inflamed or 
iifncnniK l)iit ‘>hnu((( ii(( thini'i-. uliuli fiistini,nnsiicd them from those 
tKti'ih M t ti in 1 . Kt s n( v!\ti(. .ipjH iidicitK One patient had scarlet 
!i\t. tviiitN-iDui Imui ^ .ift( I .i})|H mh etoiin The appendix was acutely 
mil mud, t!u Ininen w.is (imttndcd, and the walls w ere thinned as m the 
t Kt '' ni ohsti m iion, hut no d< timte mechanism of obstruction could 


li< <U uioiKtMte d \uo;iKr pitunt had “^carlct fe\er sc\en da}s after 
appi ndu loun I he apjieiulix was gangrenous, and the lumen was 
uh^tuKlcd In a tccahlh In the othei patient scarlet fe\er developed 
(Muht da\'« aitti r<.mo\aI of a jx'rioratcd appendix The specimen 
showui tnidence‘; ot intraluminal pressure and distention, but no 
detinitc niocli niisni of oh^tructIon could be demonstrated One specimen 


wa^; obtained po'.t inoitein fiom a girl who bad died of scarlet leier 


The appendix wa'? normal on microscopic section except for masses 
of blood pigment deposited around the l}mpboid follicles These 
mas«;cs piobabl} represented the residual signs of hemorrhage into the 
lunpb follicles Obstruction to the lumen apparent!} had not taken 
place, and the t^'^ucs did not show the presence of bacteria In the 
entire scries reported here, the incidence of colds or sore throats 
nnmcdiatcK picceding the onset of acute appendicitis was onl} 45 per 


cent 

The literature is full of leferences to the association of acute 


appendicitis with acute tonsillitis, infections of the upper respirator\ 
tiact, scarlet fc\cr measles and mumps, but the exact relation is not 
yet clear IMany of the older winters, including Adrian,®® have simp} 
stated that such a relation exists Anderson,®® Equen and mam 
others have cited outbreaks of appendicitis accompanying epidemics o^ 
tonsillitis 01 so-called “intestinal flu” An analogy between t ^ 
and the appendix usually is infened by these authors It now is ai^^ 
well recognized by most pediatricians that the abdominal 
accompanying infections of the upper respirator}^ tract are on t le 
of mesenteric lymphadenitis (Goldberg and Nathanson ) 
of appendicitis The lymphoid tissue of the appendix may, mw 
enter into the general reaction of lymphoid tissue to infection^ 
even bung about appendical obstruction due to the swe mt, 


35 Adrian, C Die Appendicitis als Folge emer ^ jpO] 

isches und experimentelles, Mitt a d Grenzgeb d Med u C 

36 Anderson, H B Appendicitis as a Sequel of Tonsi i is, 


150 541-548, 1915 

37 Equen, M Appendicitis Following tonsillectomy 
Tr Sect tayns, Otol & Ehm. A M A, 1932, Pl> 

38 Goldteg, S L, and N«ha„s«„, I T Aante M-antanc 
Am J Surg 25 35-40, 1934 


Clinical Studi, 
Lymphadenitis 
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follicles This IS the probable cause ot appendicitis in the cases of 
this series in ^^hIch the condition preceded clinical scarlet fe\er 
Pribain postulated a h mphangitic form ot appendicitis and stated 
that swallowed organisms trom the tonsils cause diffuse ceatis, ileitis, 
appendicitis and mesenteric adenitis He concluded that the organism 
is a streptococcus Tonsillectonn is said to cure the condition b} 
removing the locus 

It trequenth is stated that the acute exanthems predispose to acute 
appendicitis According to Hudson and Krakow er,‘° there hare been 
reported 40 cases of appendicitis occurring during an attack of measles, 
and according to Donnelh and Oldham in 5 cases appendicitis 
accompanied mumps Tasche and Spano reported a 6 per cent 
incidence of infection ot the upper respiratory tract preceding an 
attack of acute appendicitis, but this is somewhat higher than the 
incidence of 4 5 per cent reported here 

7 Relation to Wcathci — Hagentorn w orked out an ingenious 
idea He reasoned that since drying inhibits bacterial growth and 
humidity faiors it, wet w'eather should be accompanied by a higher 
incidence of infections He then argued that in wet weather the 
tonsillar organisms should become more iirulent and when swallowed 
ought readily to set up an acute appendical infection He plotted case 
records against barometric readings and atmospheric temperature, but 
unfortunately his theory w as not borne out 

8 Incidence of Paiasites — In this series there was an madence of 
pinwmrms in 3 per cent of cases, and the aierage age of the patients 
was 17 years In 100 per cent of cases these parasites were found in 
females Pinw orms often w ere the central nidus about w hich a f ecalith 
had formed, but there were always other parasites free in the lumen 
In no case could the parasites be seen to penetrate the appendical wall 
but artefacts in ly mphoid follicles often gai e the appearance of parasitic 
invasion Clinically, the condition in these cases was diagnosed from 
the history^ phy'sical examination and laboratory findmgs as acute 
appendicitis of mild type, but on section the appendixes were normal 
or mereh showed endence of preiious attacks There were obliteration 

39 Pribam, B O Kabelkolik, hmphangitvche Form der Appendizitis und 
L\mphangit:s mesenterialis, Munchen med A chnschr 82 942-944, 1935 

40 Hudson, H W , and Krakow er, C Acute A.ppendiatis and Measlci, Vew 
England J Med 215 59-64, 1936 

41 Donnelh, J, and Oldham, J B Mumps and Appendicitis, Bnt. M T 
1 9S-99, 1933 

42 Hagentorn, A Eimge Bemerkungen zur A.etiologie der 4ppendiziti' 
besonders ihrer Wellerungsabhangigkeit Munchen med yy chn=chr SO 613 614 
1933 
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(>! tlu' tip JM 3) }>M ttiU nf cuflcncc of obstruction in 100 per 

ccit .uul bulcii.i m tlu tU'Stu.s iti 10 per cent The last observation 
prnbibK IV toiul.Uttl with tin l.ict that tlierc ^\ns distention of the 
hinu n in ( \ii\ c.iv( 

I lu ]>m\\oun is llu' int.isiti most frequently seen in the appendix 
W.iruuK^ pt(s(nt(fl the following data from a senes of 2,344 
ippuuliMv 'llu total mcultnce of pinworms was 2 per cent, and 
tluu'wiu no eliaraeliristicalh distinguishing s}mptoms The average 
age of the p it unis was 18 \tais and the parasites w’ere found m females 
in ^3 pci cent ot the cases There was no evidence that the parasites 
had iKiietiated the tissues except as a jxistmortcm phenomenon 

9 Atlocks — It IS significant to note that as the seventy 

ot the disease process increases the history of previous attacks becomes 
less frequent, because the senously ill patients are subjecte to 
appcndcclomv , whereas in patients with mild appendicitis the 
mav spontancouslv subside main times before a physician is consu e^^ 
In tins senes there was a history of previous attacks m 38 per 
cases, exclusive of the group m which appendectomy was per ® 
after an interval The history of previous attacks among tie va 


groups was as follows 




WinncnpoHs Goncral llospitnl 
University Ilospltnls 
Average 


veuto Perforata c Appenae^^ 

Vppemllcitls Gangrene Appendicitis After pte^ ^ 

■' '< *• % Cases % 

Caoes To Cases ^ Oases /a Ca^es g 60 

=3 31 7 SS 10 30 IS 81 

22 ■>! 25 13 1 ^3 60 


There wms a history^ of previous attacks m 36 per cent of ^ 
of obstruction as compared with 57 per cent of t le c 
obstruction was not present This also is a tendency 

indicating that m appendicitis due to obstruction 
to spontaneous recovery without operation 

In Stone’s 3=^ senes there wms a history of prewo 
24 per cent of cases Tasche and Spano f P°^^ed cases m 

prev.oas attacks of 57 per cent, but .bar 
which the patient was treated consen atively after pe 

returned for opemtion later 

physiology ^ 

1 v,ab,hty of Exemi Ap fend, x -In a series 
viability of the muscle tissue was tested immed y 
"perative removal The specimens ^ ^ by means 

froom temperature and then were stimulated ^ 

— M Kelationship Between Oxynnas.s an 
J Clin Path ® 238-248, 1935 



B0JFERS—4PPE \ DIG IT IS 


379 


of a faradic current Fift^ acutelj inflamed appendixes were so treated, 
and It was noted that the %er3 acutely inflamed and gangrenous 
specimens ga%e no muscular response to stimulation e%en when tested 
within five minutes after remoral The organs wuth a mildl} acute 
condition responded up to two hours after remoral, and the arerage 
duration of response tor the entire group ot acutel) diseased appendixes 
rras 26 3 minutes In contrast to this, for 14 normal appendixes 
similarl} treated the shortest period of response rr as trr o hours and the 
longest rvas six and one-half hours The average length of response 
for the normal group rras three and one-half hours, or eight times as 
long as for the acutely diseased group These results appear to 
indicate that acute inflammation seriouslr impairs the contractile porrer 
ot the musculature of the appendix and that this porrer is entirelr 
lost if gangrene superrenes The consequent tissue changes rrhich 
must accompanr’' resolution of the inflammator}’- process account for 
the definite organic residual signs of appendicitis 

It rras noted that appendixes rrhen stimulated tended alrra)s to 
bend torrard the antimesenteric side, indicating that the musculature 
of the mesenteric side is not as rrell developed as that on the anti- 
mesentenc side The entering blood ressels account for part of this 
muscular rr eakness After this contraction of longitudinal muscle there 
rvas contraction of the circular muscle, the organ becoming smaller m 
diameter and tending to empt} its lumen These contractions rr ere r err 
slorr and lasted for sereral minutes The most actire motion rras 
obserr ed near the base, and the least actir it} rr as near the tip 

2 Mechanism of Obstiuctwn — ^The effectireness of obstruction of 
the appendical lumen by an impacted fecalith rras tested m 2 cases, 
as follorrs The speamens rrere gangrenous appendixes remored at 
operation, m each a fecalith rras impacted in the region of the base 
These specimens rvere gangrenous and showed distention distal to the 
obstruction, but rr ere normal m caliber and gross appearance proximall} 
In each instance a fine needle rras introduced into the tip of the 
appendix, and fluid rras injected into the distal portion of the lumen 
This caused increasing distention of the lumen, but there rr as no leakage 
around the fecalith and no fluid escaped from the undamped base 
A cannula then rras tied into the base, and fluid readil) ran into the 
appendix, passed the fecalith and distended the distal portion of the 
lumen Solution of potassium iodide rras used in the lumen and 
roentgenograms rvere taken to shorv the obstruction (fig 2) These 
experiments demonstrated that an impacted fecalith in the appendix 
sen es as an effective ball r air e, allorr ing ingress of fluid but prer enting 
its escape This makes it easy to see rr hr enemas or diarrhea subsequent 
to catharsis mar hasten perforation of the obstructed appendix 
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' n'<on,y,/ I urnltnn - Ihc ..ppctuliMs generally considered to 
a vtnutuK. uiihom definite tunction Boggian and 

InuMui sn-g(M(d the novel thcor) that the appendix 
ongnuK^ }>• iiMalsis ■i\h)(h lontioK the cxcrctoi} function of the large 
, that IS, V. h( n iIk enhiinn of fecal matter in the ascending colon 
It. ulus .1 siifiitii 111 vvdght lh( .ipj/endi\ is stimulated to contract, and 
I ns jH iisf.dsjs piss(s (In length <if the large bowel, causing a desire 
to dtluat* I lOfKiiunts of (his opinion have decried appendectom) 
as a lausi ni cnnstip uuui P,ogginn ■*' found that the appendical mucosa 
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Fig 2 — Roentgenograms showing obstructing fecahths m the 

inflamed appendixes Injections of sodium iodide were made into c 
In one specimen the lumen is incompletely filled Lamination and ca ci ca 
the fecahths are shown 


contains a water-soluble substance which stimulates gastric seer 
when given by mouth The significance of this g that 

apparent Other concepts, mentioned by Kelly and Hur , 

“irB^an, B , and Stellatdh, M Su di una probabile azione fisiotngic 

dell’appendice, Gior ven di sc med 8 1145-1131, 1934 _o,ndicu!are 

a"! Boaaian, B L'lnfluenza degli estratti di mucosa PP 
secrezione gastrica, Riforma med 51 446-451, 1935 
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the appendix secretes a special digestiie enz}me specific tor cellulose, 
that It series to dilute the cecal content, that it secretes a lactopeptone, 
that It pours out a pancreatic-hke juice and that it secretes a hormone 
Some authors liaie reported dire effects on the endocrine glands 
subsequent to appendectomj' 

The most usetul observation to date on the phisiologic actniti of 
the appendix is that of '\\'angensteen, Buirge, Dennis and Ritchie 
Tliej lound that the human appendix, although part of an absorbing 
segment ot bonel, actuall} secretes fluid at the rate of about 1 to 2 cc 
daih and is capable of spontaneous!) building up an intraluminal 
pressure of about 40 cm ot Mater This is the simplest explanation 
tor the gradual distention and rupture of closed loops of appendix, 
but there are three other sources of fluid 1 I hai e shoM n that 
hj'pertonic contents in the obstructed lumen attract fluid, OMing to 
osmotic imbalance, eien in the obstructed cecal appendage of the dog, 
Minch normally is an absorbing organ Under tliese conditions the 
■volume ot fluid in the lumen may increase as much as six times in 
tMenti-four hours 2 Prenously described experiments ha-ve shoMn 
that an impacted fecahth ma} alloM' ingress of fluid from the cecum 
but preient its exit the obstructing fecahth acting as a ball lalie 
3 Wilkie^® has shoMn that bactenal decomposition of the contents 
of the lumen produces both fluid and gas, Minch distend tlie lumen 
Protein content gnes the most rapid distention, Mith early perforation 
No doubt a combination of these factors acts to cause perforation in 
acute obstructne appendicitis 

PATHOGENESIS 

1 Experimental Appendicitis — The literature on the experimental 
pathogenesis of acute appendicitis falls into one of tMo categories 
that Mhich deals Mith direct experimentation on the appendix or that 
relating to the phisiologic and pathologic character of closed loops of 
intestine 

(a) Direct Experimentation The older im estigators m ere concerned 
mainh Muth attempting to shoM that organisms from the nasopharynx 
Mhen injected into the blood stream Mould localize in the appendix of 
the experimental animal Tedesco^® Kretz^' and Adrian injected 
larious organisms into the tonsillar fossae of rabbits and then attempted 
to shoM appendical localization The\ mentioned, but conienienth 
ai oided considering, that these rabbits shoM ed generalized Innph- 

46 Tedesco, F Expenmenteller Beitng zur Intektion der A.ppendi\ \om 
Rachennngau":, ^rb a d Geb d path •\nat Inst zu Tubingen 6 111-119, 1^07 

47 Kretz, R Untersuchungen fiber die -Vetiologic der Appendicitis Mitt 
a a Grenzgeb d Med u Chir 17 1-9 1907 
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.id< nnp.itin, icpticomia and pneumonia This indicates that the reaction 
ot the. apjiLiidical hmiihoid tissue was only a part of the general picture 
of icacliou to massi\c infection The same criticism applies to the 
woik of J'ouiton and Paine and to that of Dorsey/” who injected 
sttcplococci intra\enousl} into rabbits and demonstrated arthritis and 
.ijipendicitis Goetcis/” in a senes of rabbits, induced staphylococcic 
and strejrtococcic septicemia and then demonstrated the organisms in 
the l}mph spaces of the appendix Stoeber and Dahl“ employed 
similar methods «uk 1 concluded that in septicemia. organisms are excreted 
into the gastrointestinal tiact Richet and Saint-Girons obtame 
similar icsults and concluded that this constant passage of organisms 
through the tissues of the appendix renders it more liable to infection 


b) oigamsms in the lumen i, r 

To McMeans ”” goes the credit for demonstrating the lallacie 

most of this work He wms able to duplicate the results m mos o 
these experiments wnth bacterial injection, but obtained smi ar 
after intravenous injection of sterile water into the rabbit e . 

that the labbit appendix is essentially a lymphoid organ, no 
to the appendix of man He also concluded that no , j 

specific for appendicitis and that there is no evidence for appe 
localization of organisms from the blood stream 

The work of Heile “ is significant because he ^ ^aiice 
as experimental animals and because he first , gj that the 

of obstruction in the genesis of inflammation , ^^5 ^ith fecal 

empty obstructed appendix showed no changes, ^ ^ 

48 Poynton, F J , and Paine, A Experiment^ p^^rAerContnLion to 
Infection, Tr M Soc London 35 243, 1912, Infection, ivitb 

Study of the Etiology of Appendicitis as a R^ult f Infection, Lan«t 2 
Particular Reference to the Tonsils as a Primary Seat ot 

A H E BaCeno.ogy and o£ Append.,.. Sn.., 

Gynec & Obst 50 562-571, 1930 Wurmfortsatzes bei All^effleinmfe 

50 Goeters, W Die Beteil.gung ‘^es Wumfortsatz 

H-td -r; 

Lymphfolhkel des Appendix, Mitt a d G g ^ 

C, and Sa.n.-0,nona, 

GeselUch ! Ch,r 39 ^ expenmenteOer APpe"'" 

Bhnddamanhang anf bat e™ e ,^,3^ * 

a Grenageb d Med n Ch. ,2 2 „, )92a 

citis im Experiment, Munene 
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material in the obstructed lumen gangrene, perforation and peritonitis 
resulted Boit and Her de obtained similar results and concluded 
that obstruction of the lumen resulted m increased iirulence of the 
fecal organisms Beaussenat and Dieulafo) both found that obstruction 
of the appendical lumen resulted in gangrene and perforation Eichoff 
and Pfannenstiel found that obstruction caused gangrene, but it is 
significant that the} u ere so influenced b} the dictums of Aschoff 
that the} ascribed am inflammator}' change to increased rirulence of 
bacteria in the lumen due to stasis Another criticism of this r\ork 
IS that the animals uere allowed to die of perforation and peritonitis 
or the process to progress to healing In none of this r\ork \\ere 
appendixes remoied at various inten^als and subjected to microscopic 
examination 

Apparenth , ^'an Zu alenburg had the clearest insight into the 
problem, but lus excellent papers haie remained relatively obscure He 
stated that simple infection does not account for the suddenness of 
the attack or for the earl} se\erit\ of the tissue changes in acute 
appendicitis He stated that the eMdent interference nith blood suppl} 
IS best accounted for on the basis ot obstruction and increased intra- 
luminal pressure He recognized that the blood supply to a sterile 
organ can be cut off nith relative impunity for hours, nhereas in tire 
appendix serious difficulties arise because of the imasion of the dead 
tissue by bacteria from the lumen 

Wangensteen and I “ studied the efliects of complete and incomplete 
obstruction maintenance of increased intraluminal pressure, isolation 
of the appendix as a closed loop, the role of ^a^ous bacteria, interference 
Mith circulation and a number of miscellaneous factors in an attempt 
to determine nhat factors faior the development of acute appendical 
inflammation experimentally We concluded that obstruction and 
infection are the two most important factors and that the sequence 
of ev ents is like that in obstruction of a closed loop e obsen ed 

55 Bolt, H Ueber expenmentelle A.ppendicitis Bed klin }} chnschr 49 
812, 1912 Bolt, H, and Hevde, M Untersuchungen Expenraentelles uber die 
Aetiologie des Appendicitis Beitr z klin Chir 79 271-285 1912 

56 Eichoff, E, and Pfannenstiel W Untersuchungen uber experimentelles 
Appendicitis, Beitr z klin Chir 151 171-202 1930 

57 Aschoff L Die Wurmfortsatzentzundung Eine pathologisch-histologische 
und pathogenetische Studie, Jena Gustav Fischer, 1908 

58 Van Zw alenburg, C (a) Obstruction and Consequent Distention the 

Cause of Appendicitis, as Proved bv Cases and b\ Experimental Appendicitis in 
Dogs, T A A 42 820-827 (March 26) 1904, (6) The Relation oi Afechamcal 
Distention to the Etiologv of Appendicitis Ann Surg 41 437-4^0 ^905 (c) 

Strangulation Resulting from Distention of Hollow ^ iscera ibid 4G 7S0-7t6 1907 

^(d) Hvdrauhc A icious Cvcie in the Intestine Am T Surg 18 lO-r-112 103- 
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that tht oh^'IniUcci ccc.ii aj)c\ of the clog always became inflamed unless 
(he lumen \\a'' wa'^licd c.leau, and then there weie no changes even 
aftci MS weeks We also found that constant intraluminal pressures 
up to 1 s cm of w.iter acting for six to eighteen hours produced changes 
in the tissues langing from acute to gangicnous 

Kecenth, Wangensteen, Buirge, Dennis and Ritchie have shown 
that if a needle is introduced into the tip of the human appendix there 
IS lesistancc to the free flow of water into the cecum Investigations 
on 96 specimens showed the following degrees of water pressure to 
be sustained 

■sfinimnm. 


Average, Mai-imum, llinmum, 

Cm Om ^ 

OO flQ 16 


qe llO 

>ornial appendixes “ 230 l6 

\pp(ndl\cs removed niter Internal ^ ,^0 IZ 

\eiitcl> Inflnincd nppondixec 9 0 

Appiiidix ol endnters ^ 

These results indicate that even in the absence of definite or^n 
obstruction to the lumen a considerable degree of pressure can e u 
up in the appendix The same authors have shown that t ® 
of man and that of the rabbit secrete fluid and so ten to s 
a closed loop They found that the usual volume of the 
appendix in man ranges betw'een 0 and 0 3 cc In a series ® ^ 

the volume of the lumen at wdneh rupture occurre was 
The average volume was 5 8 cc, the maximum was 
minimum was 3 cc Gangienous appendixes were pressure 

at a pressure of 70 cm of water, and * els^n 

of 1,500 cm of watei They also found • “ ’ , secreW” 

mesentery of an obstructed labbit appendix weie ig 
into the loop occur led Otherwise, rupture ^ p gpon- 

hours, ptessures up to 72 cm of wate, 

taneously Ruptme could be much '’f *™ ^ of sodi"™ 

of cioton oil or intiavenous injection of hype 

^ foregoing investigations 

(b) Indirect Evidence The lesults of the for g g 

have led to the conclusion that the literature bearing 

They make peitinent, therefore, a considera ^ 

on this point c® have shovn tlm* 

Gatch“> and Dragstedt and their j ,f pressun. 

detention of the bowel reduces its blood supply a 

.he 

M '“-f £„7VT, and Millet, R F Feleme ^7,“ 
O. * trohtkeeea'^ Porticos of fates., ne, Areh Sar. - 
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IS such as to shut oft the arterioles gangrene results Van Beuren 
ga^e this as the mechanism of perforation in intestinal obstruction 
Sperling and Herrin and ileek found that obstruction is an intense 
secretor} stimulus, and Burget and his associates obser\ed that dogs 
iMth closed loops of jejunum could be kept alive onlj by repeated 
aspiration of the contents ot the loop to pre\ent distention, gangrene 
and perforation Van Zv, alenburg stated that distention increases 
peristalsis and secretion, m Inch augment distention, and thus a h) drauhc 
Mcious cjcle IS established 

Parker,”® Banks and others ha^ e show n that carcinoma of the 
cecum maj occlude the appendical orifice and thus form a closed loop 
in nhich acute mflammator) changes develop Rost,”' Sperling®” and 
others ha^e demonstrated that obstructing carcinoma of the sigmoid 
flexure of the colon maj^ cause perforation of the cecum in the presence 
of a competent ileocecal sphincter, owing to distention of this closed 
loop These obsenations when applied to the appendix make it easj 
to understand the changes incident to the de\elopment of a closed loop 
It has been showm in a pre\ lous paper '■* that acute and gangrenous 
changes maj develop e^en in sterile organs m which increased intra- 
luminal pressure is maintained (fig 3) 

2 Chmcal Pathogenesis — It is recognized that foreign bodies maj 
erode the appendical wall, that infection maj de\e]op in other wajs 
or that trauma maj cause appendicitis but tlie tollowing sequence ot 
e\ents is postulated as that which usualh operates m the de\elopinent 
of acute appendicitis 

61 Van Beuren F T Mechanism ot Intestinal Perioration Due to Distention, 
Ann Surg 83 69-78 1926 

62 Sperling L Mechanics of Simple Intestinal Obstruction An Experi- 
mental Stud^, Arch Surg 36 778-815 (Ma^) 1938 

63 Herrin R C , and Meek W I Studies m Intemnal Obstruction Am 
I Plwsiol 97 532-533, 1931 

64 Burget G E Martzloff K Suckow G , and Thornton RGB 
Closed Intestinal Loop Relation of the Intraloop (Jejunum) Pressure to the 
Clinical Condition of the Animal Arch Surg 21 829-837 (Nor ) 1930 Burge* 

G E , Martzloff, K H Thornton R C B , and Suckow G R Closed Intestinal 
Loop Obsecrations on Dogs rrith Jejunal and Ileal Loops and Chemical Analrses 
ot Blood Arcli Int Med 47 393-600 ( April) 1931 

65 Parker, G E and Rosenthal D B Carcinoma ot the Large Bowel as 
the Direct Cause ot Acute Appendicitis and Simultaneou'. Acute Intestinal Obstruc- 
tion Lancet 2 1089-1090, 1933 

66 Banks A G , and Green R D Acute Appendicitis Associated with 
Carcinoma ot tlie Caecum Brit Mil 926 1935 

67 Rost r Pathological Phrsiologr ot Surgical Diseases Philadelphia 
P Blakiston s Son &. Co 1923 p 222 

68 Sperling, L Role of the Ileocecal Sphincter in Ca^es of Obstruction oi 
the Large Borrel, Arch Surg 32 22-48 (Tan ) 1 ”Ij6 
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\'ascular congestion follows, and edema and diapedesis ot leukoc3'tes 
begin The distention has now reached such proportions that reflex 
nausea and Aomiting occur, and the patient has such se\ere pain that 
It IS recognized as coming from the right lower quadrant of the 
abdomen Distention progresses, and inflammator} reaction increases 
until the terminations ot the risceral afterent nenes are killed b-v 
piessure or b^ anoxemia The pain then becomes less The distention 
now has completeh shut oft the capillaries and smaller leins so that 
thrombosis occurs The antimesenteric border has the poorest blood 
supph , here diamond-shaped infarcts deielop first The reaction has 
now reached the serosa so that the patient experiences pain from a 
peritoneal source and rebound tenderness with rigidit) can be elicited 
As more blood is pumped into the appendix the smaller lessels rupture, 
and hemorrhage occurs B\ this time the walls distal to the obstruction 
are thinned b} distention, and the mucosa has become ulcerated and 
destroied as a lesult of pressure necrosis Feier rapid pulse and 
leukocitosis haie dei eloped as a consequence ot absorption of dead 
tissue products As soon as necrosis of tissue appears bacteria ma} 
enter the tissues If the appendix is not able to o\ ercome the obstructing 
mechanism perforation e\ entuates, usually through one ot the 
mfarcted areas on the antimesenteric border At this stage the patient 
experiences relief of pain, due to release of pressure Westphal -- 
suggested that anaerobes form gas m the lumen and that pert oration is 
in the nature of an explosion 

{b) Cause of Regression The appendicitis maj regress spon- 
taneoush it the appendix can expel the fecalith, oi ercome anj other 
t\pe of obstruction which ma\ be present or dissohe the fecalith 
Ochsner'® stated that he had se\eral times found the fecalith just 
escaping into the cecum, owing to relaxation caused b) the anesthetic 
He also had found fecaliths in the cecum eiidenth just expelled 
Ochsner also saw appendixes distended b\ gas and obstructed at 
the base b\ spasm In this series it frequentlj has been noticed that 
with long duration of the disease the tecalith becomes soft and tends 
to disintegrate Some w ere recognized b\ the marked depression left 
in the mucosa at the site of obstruction, and others were identified bj 
concentncalh placed masses of calcareous material on roentgen 
examination The possibiliti of neurogenic spasm or anoinah of the 
sphincter at the appendical base has not been considered in thi» 
im estigation 

(c) Effect of Catharsis on Perforation Catharsis long has been 
known to laior perforation in appendicitis Schmidt * showed a 

70 Och‘:ncr, \ T A. Handbook of Apperdicitic Oncago G P Engelhard 
Co , 1902 

71 Schmidt, cited b\ Egdahl 
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povicatlMJln of S6 per cent as compared wjtb a total 

Ml I a i( \ (){ and i 2 pci cent foi JJnniarj appendicitis without rupture 
It mas he (kit one had cOcct of tlie cathartic is simply that the patient 
<icla\s coiiMiltmij a physician until the cathartic has had an opportunity 
to act, hut It ‘'Cems inoic likely, fiom experimental evidence, that the 
cathaitic ''timukitcb pcnstalsis and secretion, thus hastening perforation 
of the ohstincted appendix Enemas also may cause perforation by 
o\ctdist( niion of (lie appendix In this connection it should be stated 
that the \aiioiis diagnostic tests which depend on back pressure into 
the .ippvndix to cause pain should be avoided because of the possibility 
of U.nmuitc perforation of the mscus (fig 4} 

(d) Jixpcnincnta! Recapitulation In order to test the foregoing 
tiicor} of pathogenesis, 3 patients m the "intervar’ group were operated 



Fig 4 — Changes in the appendical wall and lumen incident to obstruc w 
The position of the obstructing fecalith is shown, and it will be noted that is 
this point the lumen is dilated, the mucosa is sloughing, the wall is very t in ^ 
the mesenteric vessels are thrombosed Proximal to the obstruction t e am 
of normal caliber and the wall is of ordinary thickness 


on With the region under local anesthesia The cecum was . 

onto the abdominal wall, and the base of the appendix was^ 

This procedure caused the patient no pain A fine need e 
introduced into the appendical lumen through the tip, and sa me 
was introduced gradually through a syringe In ^ essivc 

distention caused marked blanching of the organ, and wit i p 
distention the decrease m cuculation could be visualize 
had severe geneialized abdominal pain, which was a*'® ^ ' appendical 
the mesoappendix Some fluid was transuded In 

wall, this may indicate m part the formation ^ 
a second patient a similar procedure was earned ^ no‘ 

that an acute pressure of 125 cm of water in P 
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cause pain because the musculature contracted MolentI} and there A\as 
no distention ^^'hen the S}ringe r\as used and saline solution Mas 
injected sIomI} orer a period of minutes, 6 cc caused emptying ot the 
■vessels along the antimesentenc border, the Malls became thinned, 
OM mg to distention, and fluid m as exuded The patient had generahzed 
abdominal pain, and Mith increased distention this pain localized in the 
nght loMer quadrant After the saline solution Mas aspirated from the 
lumen the appendix contracted and became hyperemic, but remained 
1 5 cm longer than before distention. The lumen Mas distended again, 
and the pain Mas rehered by cutting the mesoappendix In the third 
patient, similarh prepared, sIom' distention caused ■vague abdominal 
discomtort, folloMed b\ pain in the right loMer quadrant and nausea 
These sjanptoms M^ere reheied bj^ aspirating the solution or cutting the 
mesoappendix The patient said that this procedure caused sjTnptoms 
closel} simulating those of pre-v lous spontaneous attacks m hich had been 
diagnosed as acute appendicitis 

BACTERIOLOG\ 

According to the obstructne theor\ of the origin of appendicitis, 
bacteria are pureh secondarj to mechanical factors in the majoritj of 
cases Nev ertheless, it m as felt adr isable to conduct im estigations m ith 
regard to the flora of the appendixes in this series 

1 Postviortcm Changes — In reiiCMing the literature it Mas found 
that some autliors stated that appendixes remoyed at emergenev opera- 
tion during the mght Mere placed in the ice box until morning, Mhen 
material Mas taken for culture It Mas mj thought that postmortem 
imasion might account for man}' of the cultures }ielding bactena m 
such cases, the folloMing experiment, therefore. Mas carried out In 
8 cases the operatnel} excised appendix Mas placed in saline solution 
at room temperature A cross section of the organ Mas taken at the 
tip and placed m solution of formaldeh 3 de These appendixes Mere 
alloMed to remain in the saline solution, and contiguous sections Mere 
remo\ed and fixed after interrals ranging from fiie to tMent\-four 
hours Results in sections prepared Mith the Gram stain (table 3) are 
shoM n in the table 

The postmortem bacterial invaders tended to occur m rather large 
clumps and m ere not surrounded bv anv tissue reaction The foregoing 
experiment shoM s the necessitv of taking matenal for culture 
immediateh after excision of the appendix 

2 Clinical Bactciial Studies — From 30 appendixes (10 from 
patients Mith interval appendectomies 10 from patients Mith acute 
appendicitis and 10 from patients Mith gangrene of the appendix) 
cultures of peritoneal fluid of the contents of the distal and proximal 
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j>oj lions oi the hinien and of a segment of serosa and musculans from 
tlic disinl poition xscic taken at the opeiating table This material was 
HKU lated in li\ei -peptone broth, and if it was sterile after se\ent}-two 
lotiis no ftnthei iineslig<ilion was earned out After twenty-four hours 
Mueais ot the cullnics wcic made and stained by the Gram method 
If giani-positne rods were found, milk tubes were inoculated and read 
toi pioleohlic ,md gas-forming organisms The liver-peptone cultures 
weic planted on eosin-mcthylcnc blue and blood agar plates After 
tw cut) -tout hoins these plates were read for streptococci and colon 
oigauisms, and the latter were difTcrcntiatcd according to fermentation 
reactions 


1 ADLC j Con elation *' Bctzvccn ihe Number of Bacterial Colonies in the Tissues 
and the Length of Time Elapsing Bctivecn Excision of the Appendix 
and Preparation of (he Material for Bacteriologic Study 


Case No 

rivfttion 
of 1 irst 


Time of Fixation 
of Second Section 


Section 

Result 

After Removal 

Result 

1 

On remov nl 

1 en colonies In 
submucosa 

5 hr later 

No definite mcrea'ein 
colonies 

0 

On remo-v nl 

No bacteria m 
tissues 

IGhr later 

Many colonies m ail tis'uc 
layers 

3 

On removal 

No bneterm m 
tissues 

16 hr later 

Many colonies in all ti'sne 
layers 

4 

On removal 

No bnctena in 
tissues 

24 hr later 

Extremely numerous 
bacteria! coionies 

5 

On removal 

Few clumps of 
bnctena 

24 hr later 

Apparently fewer than In 
early fixation 

G 

On removal 

No bacteria in 
tissues 

24 hr later 

Many colonies in all 

7 

1 hr after 
removal 

No bacteria in 
tissues 

24 hr later 

Many colonies in ail layco: 

8 

1 hr after 
removal 

Few colonies m 
submueosa 

24 hr later 

Dense infiltrating dumps 
of bnctena 


* This relation is proof that in order to eliminate error one should prepare the me 
for study immediately after removal of the appendiv 


In these 30 cases a direct correlation was found between the 
of the disease and the presence of bacteria in the tissues The cu 
method revealed bacteria in the following percentage of cases 


Appendectomy 

After Interval Appendicitis 


•itoneum 


0 

20 % 

90% 


20 % 

10 % 

100 % 


Gangrene 

OTa 

0 

300% 


The 20 per cent incidence of bacteria in the peritoneal 
;es of interval appendectomies is due to the fact that m le 
;re was a residual abscess from the previous perfora lo 
ne group one lumen was sterile, but this was a mucoce e 

Companson of T,ssue Cram Sfa,n a„d CMurc , 

■ms to be a general fedmg among pathologists that 
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of demonstrating bactena b\ staining tissues rMth Gram’s stain is not 
reliable In this series there was an excellent opportunity to eraluate 
this idea, for the two methods were used simultaneousty and were 
checked against each other The percentage of cases m which the results 
were positne are compared for the two methods as follows 

■Tcatc -rppendectomv Gynecologic Eypenmental 

■lppcndicit!> Gangrene After Interval Group Sern, 

Gram ti'sue stain 21% CS% 2"i 21% Io% 

Culture method 23% C0% 0 

It IS interesting to note that in each group the Gram tissue stain 
gare a slighth higher percentage of positne results than the culture 
method 

The rarious t\pes of organisms and the trequenc} with which each 
occurred, as shown bA the culture method, were as follows 


Bac 



Bacillus 

termm 


Strepto 





Colt 

Cob 

Baci/lus 

coccu« 


Proteo 

CIos 


Com 

Com 

Aerog 

Haemo 

Staphvlo 

Ivtic 

tndium 


mums 

munior 

cnes 

Ivticus 

coccu® 

Anerobc 

vrelchu 

Ti««uc 

l-% 

»o 


O o 



0 

Peritoneum 

7 % 

0 

0 

S^o 

0 

0 


Di«tnl part of lumen 

T% 



0 

0 


o'*© 

Proximil part of lumen 

27% 

27^ 

z(n 

3^ 

0 




The gram-positive diplococci described br Aschoff and also bi 
Gundel and his associates w ere not obsen ed m this inr estigation 
This is the usual experience of A.merican authors The incidence of 
mixed organisms m this series, as shown br the culture method was 
as follows 



1 Organiem 

2 Organisin' 

S Organi ms 

Tic«ue 

KTc 

ITJ 

0 

Peritoneum 

31, 


0^ 

Di«tal part of lumen 

0 



Pro'Cjmal part of lumen 

20^c 


C'^o 


It IS interesting to note that the lumens of normal appendixes 
appeared to contain more organisms than did those of inflamed 
appendixes This obsenation has been made b\ other imestigators 
but no especial significance can be attached to it, as it mar be simph 
a phenomenon of dilution 

In 17 per cent of cases of acute appendicitis due to obstruction, 
bactena were present in the tissues, as compared with 9 per cent m the 
group m which no obstruction was present This agrees with the 
results m the experimental sei les and probabh means that increased 
intraluminal pressure m the presence of obstruction forces bactena 
into the tissues 

72 Gundel M Ueber die ‘Erregerfrage bei dcr ^ppendiatic und post- 
appcndicularen Pentoniti? \rch f klin Chir 172 597-623 1933 Gundel 
Paget and Suisbnch F Unferaucliungen zur ^etiologie der Appendicitis 

und postappendicularen Peritonitis Beitr z path Amt u z allg Path 91 3‘1'1 
•13S 1933 
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1 lunliiia III . l/’/u lu/ua/ Pintonilis — In the Minneapolis General 
Ho^pU.il MiK’^, 1 1 cases of appendicitis with pcrfoiation and peritonitis 
weie stnclici! with icfcienec to the bacterial content of the peritoneal 
c'Mulatc jlaclciia wcic found in the peiitoneum in 81 per cent of 
c.tsi s In 30 pc 1 cent of cases there was only one type of organism, 
m 27 pel cent theie weic tw'O t 3 pes, in 9 per cent there w'ere three types, 
.ind m pel cent theic wcic four t}pcs The following organisms n ere 
Isolated 'J he intidence of each was as follow'S 


IneideDce, % 

■15 

45 

27 

IS 

9 

9 


n roll coiniminl'- 
I!!I( t roll ('oiniminlor 
1 nt< rococfi!': 
sir liiH inoI\ tleii' 

Bncillii'! fi)>;lfonnl>- 

DfiililliproMi! 

Twehc cases of nonpei foiatnc appendicitis in the same senes were 
similail} studied , in only 16 pei cent wmre theie bacteria in the peiitonea 
caMt} Bact coli communior wms isolated in 1 case and Streptococc 
Miidans in anothei 

5 Rcviczv of Lit Cl aha c — In the genei al enthusiasm or er t le iw ^ 
of the bacteiial causation of disease, mechanical factors wer 
into the backgiound, wdiere they have remained to ’ .j. 

owing to the waitings of Aschoft and others, w lo jn 

bacteiial cause foi appendicitis and all othei diseases 
1915, obtained cultuies yielding bacteiia fioni tie 
acutely diseased appendixes The organisms usu 3 ^ 

St. v,..clt,.,s Tltese o.gan.s.t,s whe.. 

wmie said to hare lesulted m acute J, J,,,er In 1921, 

work of McMeans «« thiew doubt on these lesu , 

Rosciiow ” went so fai as to state t lat mgaii p, educed sinubt 

peptic ulcet, cholecyst.t.s, appendictis a.,d H.s 

lesions when injected intiavenousy m o ' ^ bacteria h-as not 

enthusiasm fo. the theo.y of elective Jocahaation of 

beengeneiallyshaied „ „t acutely diseased appmdivcs 

In 1925, Wai.en” studied a senes of acu 5 ^ ,„„sci.l.ins 

by giam-slamed sections and by ™ “'J! 'niaigms of the la®" 
He obseived all eaily lesions to be local against the hem.’t 

an obseivation which he inteipieted as y demonstrate t « 

'genous lotite of infection Wairen wa „ 

„rga...sn. descibed by Aschoff, and he 

E C Bactenology of Acute Appenfe,.,,. 

240-2«8, 191S Bieciuc 

75 Warren, S B-tio'iJfc-r 
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not a specific bacterial disease In a series of 2SS cases he found 
B coll alone in 57 per cent, B coli and streptococci in 19 per cent and 
streptococci alone in S per cent 

The idea that organisms swallowed from the throat ma} set up 
appendical inflammation has intrigued mam m\ estigators Hilgermann 
and Pohl presented the tollowmg figures m this regard 



Single Organnn 


Combined mth 


Throat and 



. Other Orgamsms 

, > 

Organi m 

Appendts 

Throat 

Append IS 

Appendi'^ 

Throat 

Pneumococcu' 

oG~c 

19 '^ 

4% 

6crj, 

75^ 

Streptococcus 



5^ 

S2^ 


Biphthoroid 


mo 


VTo 


Staphrlococcu« 

13'^a 

19~o 

0 


32^0 

TiDcent s bacillus 


mo 

0 


KTo 


Gundel stated that he had isolated the same strain of pneumococci 
from the throat and from the appendix in a senes of cases and he 
postulated primax}' pneumococcic infection with secondar) in\asion b> 
putrefacti%e and colon bacilli All blood cultures were sterile Gundel 
found that most inflamed appendixes did not show intestinal flora In 
27 of 31 cases he isolated a gram-positne diplococcus, and in 10 of 
15 cases the same organism was seen in microscopic sections He tound 
the same organism to be the one most frequenth phagocrtosed and 
most frequenth isolated from the pus ot appendical abscesses From 
these obsen’ations Gundel concluded that a gram-positn e diplococcus 
IS the most frequent cause of appendicitis The usual fecal t}pe of 
flora could be isolated in cases of so-called chronic appendicitis 

j\Ielene-\ Har\e3 and Jern," in an excellent paper, reported that 
the incidence of anaerobes w as less than 50 per cent in cases of perf oratn e 
appendicitis and that these organisms were scarce in cases ot gangrene 
of the appendix The) concluded that gangrene is \ascuhr rather than 
bacterial in origin In no case did death occur in the absence of 
perforation, e^en though se\eral organisms could be cultured from the 
peritoneal fluid 

Cazzamali and IMigherina '® concluded that the peritoneal fluid in 
cases of earh appendical peritonitis is apt to be sterile but in the late 
stage of the disease is poh-microbic The\ found that anaerobes traverse 
the appendical w all w ith difficult) in the absence of pertorahon 

76 Hilgermann R , and Pohl Beitrag zur A.etiologie und Scrumtberapie 

der foudro\anter Appendicitis auf Grund der Beobachtungen bei oOO Fallen im 
Kreise Deutsclr-Krone A.rch f Klin Chir 154 24S-319 1929 

77 Melene\, F L Hanei H D and Jern H Z Pentonitib Correlation 
of tile Bacteriology of the Peritoneal Fyudate and the Clinical Cour‘:e ot the 
Disease in One Hundred and Six Cases of Peritonitis Arch Surg 22 1-66 (Tan ) 
1931 

78 Cazzamah, P and Higheriiia R La batteriologia delle pcntoniti acu*e 
\rch ital di cliir 34 573 675 1935 
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C has iincsligatcd the bactenologic features ot 

chionic appendicitis In .i tot.il senes of 209 cases he obtained tissue 
(.ultiiics \iekiiiig bactciia in 16 2 pci cent All of the totall) obliterated 
ajijiindiNCs ueie steiile, but 47 pei cent of the cultures }ielding bacteria 
ueic of tissue fiom paitiall} obliterated appendixes 

'! he u’sults ot this iin estimation and those of the ^\ork of most other 
anthois indicate that appendicitis is not specifically a bacterial disease 
The lesults of this nncstigation seem to indicate that bacteria appear 
late 01 not at all in the coinse of appendicitis and therefore pla) a 
second. u\ I ole in the causation 


PATIIOLOGV 

1 Moitality — Tasche and Spano'° repoited a mortality rate (192 
to 1930) of 3 4 per cent foi a series of 700 cases, while Spering a 


T,\i!rn 4—!i!oilaIily Rale tu the Present Seues 



Cflscs 


Sis un. aS' S 

General vorsitr H^o*$mtals Hospital Hospitals 

HospifU Hospitals Hospital Hospitals 


inten nl nppon(lectoin\ 

Acute appendicitis 
Gangrene 

Perforation and local peritonitis 
Perforation and general peritonitis 

Total 

Nonporforativo acute appendicitis 
Perforatn o appendicitis 


iratn o appendicitis — in't! 

* Tho Minneapolis Gcnernl' ^A^^^ 
tution in 1935 'rlo university Hospitals senes ^tudl 

Oases in ^hieli no operation nas done have not u 

P cj 1 Q csscs observe 

Mynck®° leported a rate of 5 6 per cent or ja|,ty rate 

subsequently (1932 to at the st^e ho 

m this series is shown m table 4 Theie 

per cent for the entire seues but 

2 Camt of Zleart -Fenton, t.s ,s the usu ^ 1 

,n this senes it did not enter into the p.c (operative *' 

patient died of PPh“->'yy"e°anrpneamon,a on the «'-f; 
Another died of fornia^oid.t.a, thrombosis of 

postoperative day The third died 

D C Bactenologic Studies ot Chrome PP 
103 870-874, 1936 Acute APP'"''”"' „V. trom 1”’ '' 

rrEight’cen Ca^-^^ 

Hundred a"'l E'g”" 4 ,937 
1935, Surgery 1 ^=3 ’ 
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lateral sinus and septicemia more than a month after appendectomy, 
and the fourth had scarlet feyer on the eighth postoperatiy e day, 
folloyy ed b} pneumonia, septicemia and death more than a month after 
appendectom) In a study of 1,000 cases of fatal peritonitis, Pflaum 
tound appendicitis to rank second as the cause of peritonitis, being 
responsible in 12 6 per cent ot cases 

3 Ohsti itcfwn — The incidence of definite luminal obstruction in 
the present series yy as 80 per cent and the distribution among the groups 
yyas as folloyy s 



•icute 

A.ppondi 

Gan 

grene 

Local 

izcd 

Peri 

tomtis 

General 

ized 

Pen 

tonitis 

Colic 

Appen 

dectomy 

After 

Interval 

Para 

sites 

Gyneco 

logic 

Group 

ilinneapolis General 
Hospital 


90T. 

looT, 


Kxri 

sn 

0 

TTnirersity Hospitals 

2^ o 

E4T> 

lOOs^ 



20^ 

575^ 

3T. 

Total 


SVs-c 

lOOS^ 


ICO^o 

2Sri 

2CSJ 



The obstruction yyas an impacted fecalith in 67 per cent of cases, 
and other factors operated in the folloyy ing number of instances (fig 5) 


Obstruction 

Acute 

Appendicitis 

Gangrene 

Appendectomy 
After Interval 

Anatomic position 

1 

5 

4 

Inspissated feces 

o 

2 

5 

Polyps 

1 

1 

2 


This classification does not include the organic residual signs of prey lous 
appendicitis, yyhich yyill be discussed under another caption (fig 6) 
The patients in the pediatric age group (up to 16 years) yyere studied 
as to the presence of obstruction and incidence of fecaliths It y’-as 
tound that for the pediatric groups the incidence of obstruction yyas 
about 5 per cent greater than for the adults and the incidence of fecaliths 
yyas about 10 per cent greater than for the adults 


Pediatric group 
Adult group 


•icute yppendicitis Gangrene Perlorative ippendiatis 

Obstruction Stone Obstruction Stone Obstruction Stone 
Cases ^ Cases ^ Ca'es Cases Cases Cases 

9 SS 12 46 IS 10 1-1 74 11 ICO 9 oo 

355322S44SE3S,,63 25 9b23g2 


4 Ina eased InUaluimnal Pressure — The incidence of increased 
intraluminal pressure as eyadenced b} distention of the lumen and 
flattening of the mucosal folds is fairly closely correlated yyith the 
presence of obstruction In most cases incision of the appendical yyall 
caused the contents to be forcibly ejected That flattening of the mucosa 
results from intraluminal distention yyas shoyyn by fixing normal 
appendixes yy ith their lumens distended by saline solution These 
appendixes shoyyed flattening and desquamation of epithelium similar 


SI Pflaum C C \ Postmortem Anahsis as to^EtioIooa m One Thousand 
Cases of Peritonitis, 4m T Clin Path 5 lol-lbO i’^3: 
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to the changes seen in acute appendicitis The incidence of increased 
intialummal pressure in this series was as folIo^^s 


Acute -Yppendectomy Gyneco 

Append! localized Generalized After logic 

citi. Gangrene Peritonitis Peritonitis Colic Interval Group 


■Minneapolis 

Cases 

\ 

Ca«es 


Cascis 

‘To ' 

Cases 

\ 1 

Ca«es 

X 

% 

Cases 


Case. 

General Hos 
pital 

32 

G5 

20 

100 

10 

SI 

12 54 

4 

SO 

1 


University Hos 
pitals 

6 

15 

36 

63 

4 

100 




20 

15 

1 3 

Total 


10 


SI 



o4 


so 


11 

3 


Release of pressure b} pert oration is the obMous reason for the 
smaller incidence of demonstrable pressure in the cases in which 
perforation and peritonitis w ere present 

In this series 2 appendixes showed dnerticula These pouches 
contained fecahths and eiidentl} had been formed as the appendix 
attempted to expel the concretion On section these pouches were seen 
to contain no muscle fibers in their walls 

Williams and Boggon obserxed obstruction of the lumen in 97 2 
per cent of a consecutne series of 108 acutely diseased appendixes and 
noted that inflammation w as confined to the obstructed area Dn erticula 
distal to the obstruction w ere found in 6 cases Edw ards obsen ed 
S cases of dnerticula m 1,493 appendixes The dnerticula were 
multiple in all instances and were seen in cases m which there was 
stenosis of the lumen at the base of the appendix Edwards concluded 
that these pouches dex elop as a result ot increased intraluminal pressure, 
but he did not suggest that the pressuie max cause appendicitis These 
pouches were most often seen on the mesenteric side, where the muscle 
la3er is xxeakened bx the xascular hiatuses 

5 Incidence of Recun erne — Such microscopic obserxations as 
fibrosis of the submucosal and muscuhr laxers, abnormal irregular 
thickening and xascularit) of the serosa and foci ot Ixmphocxtes or 
plasma cells throughout the tissues haxe been taken as exidence of 
prex lous acute inflammation These changes had the follow mg incidence 
in this series 


\cutc 

ippend] 

citis 


Almncapoli® Ca«es ^ 

General Ho'' 
pital 17 SG 

Univcr'itv Hos 
pital 11 25 


■ippt-ndoctomv Gvncco 

Localized Cenerabzed After Jo^Ic 

Caegrene Peritoniti" Feritoniti'- Interval Parasites Group 

^ Ca«c^ ^ Ca es ^ C i e- Ca e ^ 

5 2d 0 0 4 15 1C 100 1 20 5 1’ 

G 10 1 110 oi - . r 0 


Total SO 


82 W illiani': B and Boggon R H Mtclianic- ot \ppLndiciti' I-aiicet 
1 9-10, 1934 

S3 Ednard-. H C 
1934 


Dnerticula ot the Appendix Bnt T Surg 22 88 107 
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1 iu’so liytiu’s .nc imicli loner than those for cases m which there 
is ,1 hisfon of picMOtis atl.iclcs, but show the same tendency toward 
nnut .iU.it ks m c.iscs of the less severe grades of appendicitis It should 
be mentioned fh.it the figures for the gynecologic group are not 
p.iitieul.uh *'ignifit.inl, since the giotip nas not made up of unselected 
m.ilcn.ii 'J he apiicndixes usu.ill} weie removed because of some 
appeeatance of gioss deviation fiom the normal 

6 Choiuc AppouUcUi'; and Appendical Cohc—¥rom the severe 
ch.ingcs in the muscle Layer m the cases of appendectomy after an 
mteiv.il, as studied b} the a/ocarmine stain, it was 
normal function nould be impossible, and it was postulate t a J 
repeated mild attacks of pain making up the syndrome usua y ca 
cluonic appendicitis may have a basis of muscular dys unction 
colic To test this idea, 4 of the patients in this group vvere oj^ra 
on with the region undei local anesthesia In each case t e 
delivered onto the abdominal wall and the patient was o ^ 

be comfoi table The appendix then was stimulate y 

faiadic current This resulted in marked extraction and 

the appendix, causing severe pain m the right ^ The 

appendix became white from the extreme degree o ^ 
patients thought that this simulated the attacks for 

come to the hospital microscopic 

Aschoft”' stated that 80 per ‘^xt of patients According 

evndence of previous appendicitis by the fit ecad 
to Cutlei,®^ Williams and Boggon,«- Bojd ^brous tissue 

attacks of appendicitis convert the suhnuicosa i breaks 

(fig 7) This fibrous tissue also invades the m 
up the muscle bundles into isolated lymphocytes 

markedly thickened, more vascular an Tutler stated that 

and plasma cells, together with new fibrous tissues t 

disturbed function rather than inflammatory c g 
Snee of recurrent append.afs P“"turrent nf 

fibrosis produces enough muscular dysfunctio , ,|Bl 

Leks of pam-so-called chron.c =‘Pf”*““.xef cause rccornnS 
dysfunctionmg or chronically diseased ap^e d , 

itacks of pam m the r.ght lower ^ « operated 

, not accompamed by s.gns of acute .nflamma 

— ry;;;;;, o I M.ld Acut. Append, ..us Appen*ea 

31 729-741 (Nov ) 1935 , j i i W B Saunders Comp'' 

W surreal PatholoS. PWa^P-. 

T fw H D,ffere„.,a, D,apn».s and Trea..e„t of C..ron,c , 

H A ; ^ .«0 
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on patients ^\lth chronic appendicitis ^Mth the region under local 
anesthesia and lound that pinching the appendix was followed in ti\o 
or three minutes b) spasm and tipical serere cramphke pains Pulling 
on the mesoappendix caused localized pain in the region ot the appendix 
Gargano made an obsen ation w hich correlates w ell w ith these ideas 
He examined appendixes b\ polarized light and tound that in chronic 
appendicitis the musculature does not exhibit double ref ractilit} , which 
IS characteristic ot normal muscle This indicates an incomplete return 
to normal after acute inflammation 

7 Mic?oscop!C Piet me — studi of the pathologic changes in 
appendicitis is complicated bj the fact that pathologists du ide the disease 
arbitranl) into ser eral t} pes and speak of each as a definite entitr This 



Fig 7 — Appendix remo\ed six weeks after an attack of acute appendicitis, 
whicli was treated consenaUieK The gross specimen shows obliteration of the 
lumen in the distal fifth of the appendix The area of dilatation contained a 
small fecahth The white submucosa in this area was fibrotic on section 

attitude has led to the use ot such terms as catarrhal appendicitis 
“suppuratne appendicitis’ and ‘gangrene ot the appendix” without 
regard to the fact that the disease is progressne and passes through 
a gradual series of changes culminating in gangrene and pertontion 
unless the infection is controlled or the obstruction is orercome The 
microscopic picture in an\ gnen case of appendicitis simph indicates 
the point to which the disease has ad^anced before being arrested b\ 
the surgeon 

The lumen on microscopic section gnes laluable intomiation not 
onh b\ Its size and contormiU but b\ its content A diagnosis of 


88 Gargano, cited bi Kelh and Hurdon ' 
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titlioii c.m he iii.kIc fioni exanunation of the section under low 
m.iunilic.idon, foi (hhitntion of the lumen distal to the point of 
ohstiucltoii IS iinanahl} picsent \\hercas the lumen proximally is 
nonnal in cahhei II a fecahth has been the cause of obstruction an 
aica ol natteiurl mucosa is seen at the point of its impaction The 
toiUcnfs ol the obstiuctcd appendix are always fluid, as is true of 
()i)s(i uctinns ciscuheie in the intestinal tiact The contents are made 
up of ctiltilai CMidatc, bactciia and liquefied feces containing masses 
of cellulose, and in the presence of obstruction due to a fecalith there 
aie flecks of calc.ireous material in the liquid content of the dista 
portion In cases m rrhich the condition ^s not due to obstruction the 
lumen is unifoim in diametei, theie being no dilatation in the a sence 
of obstruction The contents tend to be more purulent, and the teca 
mateiial, if present, may be solid In appendixes remove ^ 
mtenal of treatment the lumen is apt to contain inspissate ma 
tecal mattei, owing to the muscular dysfunction ” fibrosis 

irregularities of the lumen are common as a result o pa y 

.. t 1 ... ^ 


^The' mucosa has been studied incompletely by 
that the noiraal histologic picture is not a matter of 
pathologists For this reason there is muc con us 
Its examination in cases of appendicitis Norma ^ neutiopU 

,s packed with lymphocytes, eosinophils and an occas o 1 
In cases m which obstruction is present owing to ^ 

of the mucosal -vessels, distention '“'y P‘“ flT,emng thinning and 
Sections through distended appendixes show 
patchy sloughing of the mucosa distd to the 
proximally the mucosa is of normal thickness 
immediately surrounding the fecalith may s « 

necrosis, but the perforation rarely is „ necrosis causes 

The thcoiy held by the German school is that p ^ „scs 

perforation, but this mechanism j,^ation of mucosa < ■« 

m this senes As soon as there is " 

to piessure, submucosal tissue is f P^yf/^^fmay be what Gero» 
heavy cellular exudate develops at this poi pseudodipbth^^'^ 

a. Tn this senes such a lesion wao c 
strata In tms -Wurmfort 

T" f p Beitrage zur pathologischen ^ 5907 

89 Schrumpf, P ^ Med u C!nr 17 167-20A Cren^-'' 
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there ■^^as mucosal ulceration at the point ^^here a sharp spicule of 
bone in the lumen pierced the appendical uall In the other cases 
neutrophilic infiltration uas the onl} significant change In the cases 
of appendectom\ alter an internal no uniform mucosal changes could 
be demonstrated Areas ot mucosal denudation tend to heal b} 
obliteration ot the lumen in that region so that small c}stic areas 
frequentl} are seen at a later date In some cases the appendix is 
represented b^ a fibrous cord and a small terminal c}St Healing b} 
fibrosis results in irregular contractures with distortion of the lumen 
Spencer found 75 per cent of acuteh diseased appendixes to be bent 
as a result of fibrosis In some cases the reaction ma} be extremel} 
cellular so that the mucosa becomes Inperplastic and is thrown into 
abnormall} thick folds 

The submucosa, since it carries most of the larger vessels, is 
important m the deielopment of acute inflammation There has been 
considerable discussion as to the site of origin of the initial lesion in 
appendicitis, but it is obiious that the cellular exudate must reach the 
appendix by w'a}' of the blood stream, so that the most lascular laier 
will first show accumulation ot fluid and neutrophils In addition to 
being most -vascular, the submucosa normalh is composed of a loose 
connectl^ e tissue stroma, w hich lends itself to accumulation of fluid and 
cells In the earl) stages of appendicitis the submucosa mai be the 
first la)er to show' edema and neutrophilic infiltration, which begin 
around the walls of ^essels Margination of leukoc}tes m the vessels 
due to vascular stasis coincident to obstruction, is also seen These 
changes are most prominent and widespread m cases m which the 
disease is due to obstruction, for m cases in vv Inch bacteria plav a part 
there is one focus about w hicli inflammation centers vv hile m the presence 
of obstiuction all tissue distal to the obstruction shares about equallv 
in the dev eloping inflammation Usuall) this picture w as clearly ev ident 
but in some cases it was obscured b) the normal accumulation of 
Ivmphoid tissue in the subinucosa In cases of appendectom) after an 
interval, as has been mentioned the submucosa showed infiltration with 
Ivmphocvtes, eosinophils, plasma cells and new connective tissue cells 
In some instances the laver was extremelv fibrotic and bv the use of 
special stains collars of Iv mphocv tes and fibroblasts could be seen around 
the submucosal vessels 

The l)mphoid tissue usuallv shares but little in the changes incident 
to the development ot acute inflammation In this senes both m nonnal 
appendixes and in appendixes removed after an interval the lumen 
frequentlv was filled with Ivmphocvtes, it was concluded theretore 

91 Spencer A. M Aetioloaa ot Acute Appcndiciti'; Bnt M T I 227-230 
193S 
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that the hmphoid follicles pctiodically dischaigc their contents into the 
hmieii Ihis belief has been shared by Thompson,®- who demonstrated 
It in the c\teiioii/cd appendixes of rabbits This periodic rupture 
ma\ allow bactciial iinasion, and Schrumpf®® observed abscesses of 
the l}mph follicles in cases of so-called catarrhal appendicitis NolP® 
aKo cited this cliologic mechanism It was observed once m this series 
In ca'^cs ot appendicitis due to obsliuclion there wmie no definite changes 
in the lymphoid tissue In the senes of cases of appendectomy after 
tieatmcnt, the l)mphoid tissue usually wms much decreased, probably 
as a lesult of the contracture associated wnth fibrosis 

The muscularis is resistant to distention and because of its densit) 
IS infiltrated with leukocytes rather late in the course of appendicitis 
In the early stages, whether the disease is obstructive or bacteria in 
oiigin, there aie usually no changes in this layei In the cases o t ie 
obsttuctue type the muscularis is one of the stiongest ° 

peifoiation As it becomes thinned by distention and the muse e 
arc separated by accumulation of inflammatoiy exudate, tie . 

of this lay ei is broken and a microscopic diagnosis of gangrene is 
Fiom this It IS seen that a diagnosis of gangrene is not ^ 

from the gross specimen In cases m which obstruction 
the inflannnatory exudate accumulates, but since there is 
the layet does not become thinned This l^ecome 

porfmLon .s .are .n such cases Obst.uCed aPI«” 
distended and thinned, while nonobstructed appendixes a 
and soggy with accumulated fluid and cellular possible 

sufficiently chaiacteiistic to make the diaposis o 
on examination of the section only In the cases i ,„ay 

preceded operation, as has previously ,vitli a/o- 

Le appeared normal m the ordinary section but staining 

carmine showed marked fibrosis Ivmpb spaces 

The seiosa normally contains a rather rici s pp) j^cident 

and blood vessels, so that it enters prommen y i it ma)’ 

to inflammation In cases of appendicitis due o ^^j^oiiicosa 

show edema and neutrophilic infiltration ^as^^^^ ^ s of 

However, if these changes are seen ony lesions, particularh 

periappendicitis is indicated, as give rise to scrositij 

ffiose occuinng m the pelvic organs of the female, g ,3 

without involvement of ,vith fluid and cells to J 

no obstiuction the seiosa ted with obstruction 

degree no less marked than tha assoc ated w 1 1 ,n.n 

^ c in which operation was delayed the sero 
series m wmea up 

— „ H G Lvmphoid Tissue of llw 

92 Thompson, H Cr i 

T 1 7-11, 193S 
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mg showed more maiked and constant changes than anr other larer 
There were alwa}s marked increase m -vasculant}, hmpliocjtic foci 
and irregular thickenings ot tlie serosa These changes represent 
the end stages of healing ot the surtace exudate and are closeh connected 
with the process ot periappendical formation ot adhesions 

The mesoappendix is earl}' the seat of edema and neutrophilic 
accumulation in obstructne appendicitis, as a result ot distention and 
1 ascular stasis Schrumpt and Noll also found this to be true 
They noted frequent thrombosis of the mesenteric reins in cases of 
ser ere mr oh ement, but this has not been obserr ed in this series, although 
search has been made In the cases m which there is no obstruction 
thrombosis ot the mesenteric reins is more rareh seen, but has greater 
significance m that these thrombi are more likeh to be infected This 
IS the most plausible source of abscesses of the hrer as a complication 
of appendicitis ]\Iicroscopic sections in cases in rrhich an interral 
preceded appendectomr showed the same trpe of fibrosis, rascularitr 
and Irmphoc}^:^ infiltration in the mesoappendix: as m the serosa 

Tabulation of the details of the microscopic pathologic picture m 
68 acutelr diseased and gangrenous appendixes, both of the obstructne 
and the nonobstructir e trpe gires the follorrmg information 

1 There is no correlation betrreen the duration of the disease 
process and the sereritr of the pathologic change Apparentlr the 
important factor is the sereritr of the infection or the completeness 
of the obstruction rather than the number of hours ot duration For 
example, m 1 case the appendix, obstructed b} a fecahth, became 
gangrenous and ruptured in eight hours, while m another, in which 
there was also obstruction b} a fecahth, only mild inflammation was 
seen after ninetr-six hours 

2 Distention of the lumen and flattening of the mucosa br pressure 
are the two most reliable observations in the obstructed appendix and 
readilr distinguish the obstructne from the bacterial trpe of the disease 
as in the latter there nerer is distention of the lumen or thinning of 
the wall 

3 The mucosa in both the obstructne and the bacterial tape mar 
be necrotic and sloughing, but in the obstructed appendix the mucosa 
IS thinned br pressure, while in the infected organ the mucosa is 
thickened, orr mg to edema and infiltration 

4 The trpe of cellular exudate is identical in the two raneties of 
appendical inflammation The onlr differential point seems to be the 
thinning of the wall and dilatation of the lumen in the obstructne trpe 
as a result of distention and increased intraluminal pressure 

8 ]\haoinctiv of Appmdical 11 all and Lumen —Throughout this 
paper it has been emphasized that distention of the lumen and thmmncr 
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of the wall ate found dislally in (he obstructed appendix In order 
t,Mapliicall\ to ('niplia‘^i/e this important point, 75 specimens were 
‘'Clcctcd fiom noimal. acutely diseased and gangrenous appendixca 
in ca'^es of obstiuclnc and nonobsti uctive appendicitis These 
appcndiNOs .ill h.ul been fixed, then split longitudinally and mounted in 
pai.iffin bcfoic sectioning and staining Micromeasurements i\ere 
made of the tbickness of the wall and the wudth of the lumen, both 
dmtal and pioximal, a Filai iniciometer calibrated against a hemo- 
C}tomctci ch.unbcr being used These measurements clearly showed 
the jihenomcnon of distal distention in the cases m winch obstruction 
was picscnt The noimal appendixes showmd practically no difference 
(20 micions) between the thickness of the wmll at the base and that 
ncai the tip of the appendix The lumen was shown to be moderate y 
bulbous, being about thice times as large toward the tip Ii^ 
obstuictcd specimens the wall was inci eased in thickness by a out one 
fointh, and the gicatest inciease was neai the base This increase in 
thickness lepicsented infiltiation wnth fluid and leukocytes 
surpiismgly little difference (about 20 micions) between t ® ^ 
nonobsti uctne acute appendicitis and those of the 
gangi enous t} pe The lumen showmd moderate increase in w i ' 
to accumulation of pus In the obstructed ^^j.gnous 

niaiked thinning distal to the point of obstruction n e * ^ 
obstiucted appendixes the thickness of the distal P°^ . gtej- ot 
wms about one thud that of the proximal portion and t 
the lumen towmrd the tip was moie than three times jjjgj-ya- 

neai the base and moie than ten tunes the normal size 
tions are strikingly bi ought out in figtue 8 a x m the 

9 Pathologic -Inspection of ^nmereased 

eaihest stages of inflammation may leveal nothing and 

tuigidity due to edema Sli^tly ^ 

tortuosity of the seiosal vessels, due to the )p obstructed 

to the venous stasis of early distention Up to tl 
and the nonobsti ucted appendix may have an or 

except that m the formei an Jj-ence m the appearance 

palpated Later, however, there is a markec becomes more or 

of the two types The obstructed appendix „ 

less tensely distended distal to the ^f p^stalb 

a shaip transition to normal tissue P^^^^ ^o ) cilow fibrinom 

the thinning wall becomes cor ered by 

exudate, which is absent proximal , m 
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surrounded b} a cloud} to purulent fluid, \\hich ma} be sterile AA'ith 
perforation the distal portion, which is gangrenous ma} slough oft 
into the resulting abscess cant} After the distention is reheied b} 
pel toration it ma} be difficult or impossible to demonstrate an obstructing 
mechanism At the operating table such conditions as kinks adhesne 
bands and a letrocecal position ma} be recognized and eialuated as 
causes of obstruction, but often in their absence it is necessar} to 
“bn ah e” the fixed appendix longitudinal!} in order to determine 
whether obstruction to the lumen exists In the nonobstructed specimen 




&sn^renovs 

Ao^istruc/zre 




fizufe. 

C Sf/T/cJ^ /e 



Oistrucf rz 


Pig 8 Micrometnc data m a senes of 75 appendices from the normal, the 

acuteh diseased nonobstructed the gangrenous nonobstructed, the acuteh diseased 
obstructed and tlie gangrenous obstructed groups Measurements were made ot 
the width of the lumen and of the thickness of the wall, both distalK and proximalh 
The a\ erage for eacli group w as determined and tins chart is a graphic representa- 
tion of the data drawn to scale The effect of distention on the wall and on the 
lumen distal to the point of obstruction is clearh shown Xote that the changes 
are obseried most clearh on longitudinal section External inspection of the 
obstructed appendix does not reieal these change-, becau-e the external diameter 
IS fairh constant throughout the length of the organ 


a thick congested soggt wall without distention ot the lumen or 
thinning of the wall usualh is seen Otherwise the appearance is 
similar to that described for the obstructed specimen 
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1 0 //( alinq ■ — Healing in appendicitis is accompanied by replacement 
libiotis tissue ol all stiiictuics clcstio}ed by the inflammatory 
leaction 'i he changes include (1) obliteiation of the lumen if the 
mucosa IS (Icstioyed 1)\ ulceiation, (2) fibrosis of the submu.('‘a 
(3) fibiosis of the inuscul.ituie, with consequent dysfunction, and (4) 
thickening, iiiegulaiit) and inci eased vasculaiity of the seiosa The 
following expel iinent was undei taken in oidei to study the micioscopic 
cMclcnccs of healing Foily-thiee appendixes were chosen, as follows 
7 micioscopicallv noimal, 3 acutely diseased, 3 gangienous, 6 obliterated, 
11 “intcival” specimens and 13 animal specimens The sections weic 
stained with hematoxylin and cosin and with a/ocaimme to show flbioiis 
tissue The noimal appendixes w'eic studied in oidei to esta isi a 
standaid foi compaii«on In the acutely diseased appendixes the set o 


^ X. 

a , 



Fig 9 —Photomicrograph of a ‘^^tnrtiorof the 

the liner, al between attacks This section shows the distal port 
to be fibrotic and without a lumen oi epithelial clemen 


The muscle fibers 

was edematous and contained new connective tissue ^^,[„„„cosa! 

weie separated by new connective tissue ‘ ^ tissue .'■iid 

vessels were sunounded by collais of amount ot 

lymphocytes The gangienous specimens mfiltratmn 

fibnnous exudate m all layeis, m addition ^o « contained a ctntnl 
thioughout the oigan The obliterated app instances ih' 

fib.ous co.c without ep.thcl.al wtn 

muscula.is was fihiot.c, and the ^ t.fiie cd 

1 masses In some instances the utre iiofid m 

.solated ntasscs , 

aiouncl tne cesbcia i ^ , charactcn/cd m “ j 

the "interval” specimens, wdnch wer ,„^„culans and r 
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■\ascula^t^ In the animal group specimens shouing acute changes, 
gangrene and rarious stages of healing \sere chosen and studied uith 
the azocarmine stain The results paralleled in all particulars the 
obserrations on the clinical material 

11 Oigamc Residual Changes — The actual organic residual changes 
ot appendicitis include obliterauon, stenosis, fibrous septums dniding 
the lumen into locules, mucocele formation dnerticula and granulom- 
atous thichening of the u all LetuIIe mentioned ail of these changes 
as being due to pre\ lous inflammation The contror erst as to hether 
obliteration represents healed inflammation or a normal phrsiologic 
process of age mil not be discussed in this paper 

INlan} bizarre obsenations are reported in the literature tor 
example, Berger and Simon reported a case in u Inch the appendix 
had been amputated spontaneous!} and ^^as King free in an abscess 
cant} Piraja reported a case in uhich the inflamed tip had eroded 
through the posterior aspect of the cecum, and at subsequent operation 
the appendix ^^as obsen'ed to hare ti\o cecal orifices 

Peterson"” stated that 172 cases of mucocele of the appendix ha^e 
been reported These reports ha\e usually dealt ^Mth large cysts, and 
no doubt man} hundreds of instances of smaller ones ha\e not been 
reported If obliteration of the lumen occurs first at the base, rather 
than at the tip, a closed ca\ it} is formed The organisms graduall} die 
out, and the sterile caMt\ slowl} increases in size, oumg to accumulation 
ot mucus This slow increase in size does not embarrass circulation, 
so that no acute mflammator}' process de\elops Josa ®" obsened B coli 
in a mucocele but expressed the belief that the caMt\ gradualh tended 
to sterilize itself Horsle} and Warthen concurred in these iieus 
Colhns®” obserred at autopsy an incidence of obliteration of 39 per 
cent in a senes of 1,054 appendixes In 3 per cent the obliteration 

93 LetuIIe, M Les surprise^ de I’appendicite chronique Pressc med 35 1521- 
1523, 1927 

94 Berger, J, and Simon, R Erolution rers la resorption d'un appcndice 
ampute spontanement et flottant dans un abces. Bull et mem Soc nat de chir GO 
1026-1029, 1934 

95 Piraja O Appendice cecal com dupla implantacao, \nn paulist de med e 
cir 27 233-239, 1934 

96 Peterson R F 'Mucocele of the Appendix Report of Two Ca^es, Xorth- 
west Med 23 328-330 1934 

97 Josa L Leber eincn seltcncn Fail ion Appendicitis phlegmono'a im 
oblitiertcn M'^urmfortsatz Zentralbl f Chir 62 259-262, 1935 

98 Horslei J S , and M arthen H J Jr Pathogenesis and Si-mptoms of 
Chronic Obhteratne Appendicitis Ann Surg 96 515-529, 1932 

99 Collins, D C Mechanism and Significance oi Ob iteration ot the Lumen of 
the Vermiform Appendix Ann Surg 104 199 211, 1936 
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i)egan at some point othci than the tip That residual organic changes 
tend to follow appendicitis is shown by the following tabulation 


\cnlo 

ApptnfHciUs 


Ganprenous 

\ppendieIUs 


Residual clinnees 


Cases % Cases % 

3 1 8 10 


Appendectomy Gynecologic 

After Interval Group 


Cases 7o Oases % 

50 3-1 7 1 " 


The numbei of cases in which the various residual changes were 
obseived weie as follows 

Acute Gangrenous Appendectomy 

Appendicitis Appendicitis After Inteirai 


Obliteration 

Stricture 

Fibrous sopturas 

Adhesive bands 

Kink 

Mucocele 

Diverticulum 


It is of interest to note that m the cases of acute and gangrenous 
appendicitis due to obsti uction there was an incidence of organic residua! 
changes of 28 per cent as compared with the absence of such changes 
m the cases in which obstruction was not present (hg 10) 

In these studies many interesting observations have been made m 
the microscopic sections la 5 of the cases of appendectomy after an 
interval the area of previous perforation could be visualized 
The accompanying photomicrograph is illustrative (fig H) 
cases a lymphoid follicle had acquired a pedicle and had become po 
In 1 case of the acute form there was a definite abscess m tie w ^ 
of the appendix, and m 1 case a fecalith was being pushed ^ 

perfoiation in the appendix In 2 other cases there were high po} 
mucosal rugations 

In every case in this series the inflammatory process was mo^t 
toward the tip of the appendix In no case was there basa j,nnto 
with a nonmflamed tip Orthner,^®” on the other hand, 
incidence of basal gangrene of 2 per cent m ^^ 0 ! 

appendixes He stated that this condition is usually 
that perforation takes place before the diagnosis can 
Handle} described a similar process in which per ora 
into the fatty layers between the leaves of the mesentery 
to spreading retroperitoneal cellulitis rathei than to Tfu' 

not accompanied by rigidity or other signs of ° It is 
phenomenon is rare m man, but is seen frequently m 
most often due to perforation through the bowe m 
by a foreign body in the lumen 

100 Orthner, F Die basale Gangren des Wurmfortsatre , 

Wchnscbr 65 92-93, 1935 . j.j, pC' 

101 Handle}, W S Basal or CellubUc Appendicitis, Li.n 





ng 11 -Appendix re^l0^ed ^^eek. alter the onginal pertoral.on It 
can be seen that tlie defect m the ^^aIl ha^ not healed but has been co^ered b^ 
exuberant granulation tissue and intected edematous 'ero a « ig it increa.e 
in intraluminal pressure Mould readih initiate a secon perioration Miti pen onca 
soiling 
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(a) Cohc Gioup In the Minneapolis General Hospital senes there 
wcic 5 cases which have been consideied in a separate group In these 
cases (the patients were all gnls, wuth an average age of 19 years) the 
arctage duiation of appendicitis, of mild type, was one hundred and 
tw enty houi s Nausea and constant pain rvere present in 81 per cent, with 
romiling and iigidity in half that nuinbei AH the patients had pain 
m the light loivei quadrant, and 60 per cent had rebound tenderness 
Sixty pel cent gave a histoiy of similar previous attacks The average 
temper ature was 99 8 F , the aveiage pulse rate was 86 and the average 
white blood cell count was 11,825, rvith 73 per cent neutrophils These 


5 girls weie operated on, and in each case the appendix was micro 
scopically normal, without any signs of present or past inflammation 
However, there was an obstiucting fecalith in every case, and m 
per cent a distally dilated lumen gave evidence of some increase 
intraluminal pressure In 40 per cent theie were bacteria in the tosues 
The condition in these cases was the so-called cohc type of appen icitis, 
which IS to be explained on one of the following bases 1 ^ 

represent simply a mild form of closed loop with incomplete o struc . 
so that the more severe late efiects are absent 2 It may be 
purely mechanical factors, the musculature contracting m an e 
expel the fecalith and producing the same type of pain as t a ® _ 

intestinal obstruction in which the intermittent peristalsis causes 
like pains All of the patients weie relieved by 
illustrative of the fact that removal of a micioscopically 
may cure the patient Pathologists as } et have no way o ^ 

such dysfunction and are apt to criticize a su^eon o 
so-called normal appendix Mayo also has s own „yac|rant 

the appendix in 100 cases of obscure pam in the rig 

gave relief in 70 per cent ^ Gordon, 

12 Feiwppendtafis— Periappendicitis, as describe y 
IS an inflammatory change limited to the In 62 

inflammatory disease or to some other peritonea ’ tpert 

appendixes removed incidental to some gyneco condition 

was an incidence of periappendicitis of 16 per cen 
IS symptomless because there is no distention, and 

~7o2 mJo. C W Evploration ' 

Symptoms Resolts Five Years After Opcrat.on m One H 

"“Toa^GoirH^'penappend.c.t.s W.tho... 

26,05TAp^S.;es. Arc PsC .SS-203 (« ) ■ - ^ 

104 Shute, E Inrogmst,o„ of 
Kesemblmg Append.ctts, ArC Sorp 27 7s 
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on examination of the gioss specimen In 11 per cent of the specimens 
there i\ere bacteria in the superficial tissue larers, and in 10 per cent 
orer the surface of the serosa In 25 per cent of cases there uere 
fecahths m the lumen but in onh 1 per cent uere there evidences of 
actual obstruction This emphasizes the harmlessness of fecaliths in 
the absence ot obstruction to the lumen This uas brought out most 
clearh m an autops}' specimen in which there was a large tecalith in 
the tip of the appendix There was no remaining mucosa around this 
fecalith, which was completeh walled oft b\ fibrous tissue There 



Fig 12 — -^utopsi specimen The illustration shows wh\ some lecaliths ma\ 
be present for i ears w ithout miUatmg acute appendicitis The fecalith has destroi ed 
the surrounding mucosa bi pressure and now is actualh walled off and lies distal 
to the termination of the lumen Since there is no obstruction and the fecalith is 
not surrounded bi a secreting muco'a, no distention deielops and there is no 
inflammation, although there are bacteria distalh in the tissues, as seen m a 
Gram tissue stain 

could be no harmful eftects because in the absence of a secreting mucosa 
distention could not detelop The Gram stain showed organisms in 
the fecalith and around its edges with some in the tissues (fig 12) 

Periappendicitis was seen in 5 autopst specimens One was obtained 
in a case of dtsenten with perforation of ulcers of the colon and 
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} ilonjlis I lie appendix showed acute serositis with mixed oiganisras 
in the seiosa Another specimen was from a patient who died of 
pci oiation of a duodenal ulcer A thud was from a patient with post- 
opeiatne peiilonitis, and the olhei 2 were from patients with primary 
pncumococcic peiitonitis These last specimens showed grain-positive 
diplococci in the seiosa 

APPENDICOLITHS 

1 Incidence In this senes the incidence of fecahths for the entire 
group of cases of acute appendicitis was 67 per cent, and in 16 per 
cent of these cases there ivere multiple stones In no case was 



inspissated fecal material (fig 13) classed as a stone The incidcnc 
of appendicoliths was distributed among the groups as follows 


Minneapolis 
General Hos 
pital 

University Hos 
pitals 

arerafec 


Acute 

Appendi 

CltlS 

1 

Gangrene 

Loc^^70d GeneraliW 
Peritonitis peritonitis Colic 

* t ... ■ - 

Api.cndectomi 0>n''ce 
After ^ 

Inteni! 

_ «, < 

/ > 
Cases % 

Cases 

% ' 

Cases % ’cases % 'Cases 

Vc 

f 

25 52 

14 

70 

10 81 19 5 ICO 

5 3 

^ t 

11 25 

35 

01 

i 100 

27 
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C5 

"To wo 

^3 



2 Mtc) oscogtc, Chemical and Roenlgcnocpaphtc Data 


grains of tliese appendicoliths were taken routincli and ^ r 
faininations due to successne concentric deposits ffig ) , 

the stones were sectioned and examined micro=copica \ 
case there was a large amount of cellulose materia! itt 
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(ii.ini ■'(.lit) <1( use in.tsM’s of hackiM throughout the concretion 

i hut usUidK u,is .1 (tfUtal tudus, wiucli was often a mass of cellulose 
I wcit soon in a nnmiiet of fccahths, but tins has been discussed 

prtvioikh In I cas<s hitiohcti} seeds fVacciniuin pcnnsylvanicum) 
formed the nidus ami were idcntifitd on microscopic section (fig 16) 
On fiiuNtionmg, J ot (he patients was positne that she had not eaten 
blnebeines foi o\ei two years This jirobably was inaccurate, but at 
lea^'t It mdii.ale^' a long penod ot stasis in the appendix In 3 cases 
small bnnsn shm\ fateled stones lescmbhng gallstones, w'cre observed 



-K rf" 


t ^ 


) V J* 


, , dicai 

Fig 16 — Photomicrograph of a blueberry seed within a letaim ■ ^^,}„c)i i 

lumen This illustrates how such foreign bodies may form am us a 
fecalith IS deposited in successive laminas 

m the appendix, and in 1 case these stones seemed to be identic^ 
those lemoved from the gallbladder at the same time 

An attempt was made to determine the nature of t ^ 
appendicoliths Chemical tests for bilirubin, bihver in, 
urobilinogen on seveial occasions all gave ^egamje resu 
of the high calcium content of the stones, as wil g^uced forms 

probable that the pigment is a calcium salt of one o 
of bile pigment, piobably kopronegnn 
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A group of fecaliths A\as anahzed for organic and inorganic 
material A group of sc}balous masses of normal stool iras similar!} 
anahzed tor comparison Table 5 shoiis the comparatiie results 
Theie are ti\o t}pes of appendicoliths those iihich are hard, Mhite 
and odorless and those -uhich are softer and broiMi and ha^e a fecal 
odor Both hpes are laminated and radiopaque and usuall} haie a 
central nidus composed of cellulose, parasites or toreign bodies, such 
as seeds, bristles, pins or enamel from kitchemiare 

It IS impossible to state the normal incidence of fecaliths, but there 
are a number of references to their trequenc\ in inflamed appendixes 
Fitz ^ reported an incidence of 47 per cent ot fecaliths and 12 per 
cent of foreign bodies in a senes ot 152 cases ot appendicitis and stated 
that m about 60 per cent ot all cases pertoration is caused bi fecaliths 

T \BLE 5 — Chemical Analysts of Fccahlhs'^ 


Ftcalithc Stool >ugget 



Origiml 

Dried 

Ash 

Original 

Dried 

■i h 

Calcium 

S04 

1203 

S3 04 

4 10 

4 3'^ 

202^ 

Pho'p’ioru® 

4 oQ 

“07 

07 

2 01 

2 15 

14 3o 

Maguc^ium 

oso 


S 25 

OS 

0 S 6 

5 74 

Sulfur 

00 

00 

00 

0 74 

0 9} 

5C0 

Chlorine 

00 

00 

00 

012 

0 125 

OSo 


Volatile materi il at 110 C 

37 S2 

•I'h Original 

24 32 

Dried 

20 12 

Free lipoids 

130 

Fattv acid 

3 $5 

Free cholesterol 

oro 


Goi 


* Hio re'‘Ult« of tlii« mdicite that the fecalith !•* cot merclv m pi «at^’cl feci, but 

a definite concretion 


or foreign bodies He cited IMatterstock as finding 53 per cent ot 
fecaliths and 12 per cent of foreign bodies m a series of 169 cases of 
fatal perforata e appendicitis Aschoft in 1905, said that in most 
cases appendicitis occurs in the stone-free appendix but this obseraation 
does not hold true for the senes of most ma estigators He stated that 
fecaliths are harmless unless infected but most obseriers find it difficult 
to concene of a sterile fecalith In his monograph, published in 190S 


Aschoff 

gaa e the follow mg data 




^2 Ca e of 

1 "“ Ca of 

2_j Ca ^ of 


Normal 

Vpp<^ndcctom^ 

\cutc 


\ppeDdIcfti 

\ftc’’ al 

Appendicitis 

Feco 


C2~c 


FlC'lllth': 

(Tc 

12~c 



These figures are extremeK low as compared with those oi other 
ob'tracrs although BurgcsS found that onh 21 ner cent oi cOO 
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'PI>'n<{|Nts U.m.lllHfj hc.littim 11,. r( . r 
•>nil I'liiuuttiK 11 ! ni.iin W.n, J^eucr! fruit seeds in several 

W'!;on'= reported that 39 per 

■I he .. „ . t <-otKl,l,o„ conlatncd fecahths 

1.1111111,, e hi,i,..'',|,',',',',e'o„rt'T 'V*"' f"™ in Situ, successne 

■' I'.-e.l 0,1 rt, 1 , ' 1 This impression 

«.,l,l„|e tWol e ." 1 1 “'Kictioils frequently reael, the size of 

much larrrcr than the lumen of the appendix, 



Fjg 17 Scout roentgenogram of the abdomen in the case of a 19 yesr old 
youth who had a history of nausea and vomiting of forty-eight hours’ duration, 
accompanied by tenderness, rebound tenderness and rigidity in the right io«o'' 
quadrant of the abdomen There had been no previous attacks The temperature 
was 101 F, the pulse rate 92 and the leukocyte count 11,500 per cubit miHimcter, 
with 82 per cent neutrophils A mass 5 cm long was palpable in the right lo«er 
quadrant The plate shows one large and one small fecalith, easily recognim 
by the concentric lamination A tensely distended, gangrenous, obstructed appendix 
was removed, and the fecahths were recovered The palpable mass might e 
mistaken for regional enteritis, but the scout roentgenogram clinches the diagnosis 
of appendicitis, as ureteral stones are not laminated in this way 


105 Wells, C A 
1041-1042, 1930 
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and that all tecaliths are made up ot concentric laminations about some 
central mass (figs 17 and IS) of foreign material (Volz 

It IS a common observation that sections of fecabths sbon large 
quantities of cellulose I\Ia\er and Wells demonstrated sclerous 
vegetable material, granules of silicates and occasional parasitic ova 
These authors anahzed se\eral groups of fecabths, and the} found one 
half of the material b} weight to be soluble in fat sohents This was 
chiefl} soap, although there w as some koprosterol and a little cholesterol 
About one fourth of the total weight was composed of inorganic salts, 
chiefl\ calcium phosphate, and about one fifth of the total weight was 



Fig 18 — Roentgenogram taken after a barium enema in the ca'e of a 56 
lear old man who ga\e a hIStor^ of repeated abscesses m the lower right quadrant 
ot the abdomen following rupture of the appendix A. large, laminated fecahth 
IS seen below the cecum and in the region of tlie ab'cess, which deiorms the base 
01 tlie cecum 

organic residue, mostl} tegetable fibers irom the cecum It is to be 
noted that bile pigments and bile acids usualh are absent 

3 Po) cigit Bodies — Set eral interesting foreign bodies w ere obsert cd 
in the appendixes studied In 1 case the appendical lumen contained 
a small spicule of bone which was piercing the wall The lumen 

106 Afater \r E and elF H G Composition of Appendiceal Concretions 
Arch Surg 3 430-444 (Sept ) 1921 
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(t.utmu'I pits fn .iiidilut (.ISC tiic lumen contained a piece of 
k(i,ttinw((i in. Util. il Ustiuhlim,' fiiii,'tt n.nl Jn a tlind instance a tooth- 
hiU'h Itiisilt u.is St in in tiic lumen 


( IINH \I \M! I SIAHONS 

! --(n) \\eM.i£,'c Hours of JDuration As would be 

uitKipitid tin .uei.ie'c (iui.ition of SMuptoms, in terms of hours, is 
tnml.ikci with the s('\erif\ of the disease piocess In this senes 

.ippt ndieilis (hit' t(' ohstiuction tended to hare a shoiter course (twenty 
ihut' h(iuis) than the nonohstiuetnc condition (thirty-two hours 
'1 In lolltiwiinr data slinu the .ncr.ittc number of hours of ura 
lot the \aiious types 


Miiiiii iiix)!!*- Oolirr it Ito'-pit il 
I na< r^Kj llosjiltnl' 

( riif e 


(cute 

\pli nUltltls 
hr 
13 hr 


niini.rf'iie 
CO hr 
31 hr 


j 1 hr 


S3 hr 


Localized 

Peritonitis 

79 hr 
21 hr 

51 hr 


Generalized 

Pcritomti 

,0hr 


701 ir 


It Will be noted that m the cases of acute appendicitis 
was longer than m the cases of gangiene This is ecai 
appendicUis is less scicre than the gangrenous type, ana 
postpones seeking medical aid 

{b) Pam The pain of acute appendicitis is of two 3? > 
and colicky In the a\eiage foi the entire series, ^ XJus 

found in 31 pei cent of cases and the constant pam m P to 

difleience is moie striking wdien the cases are n Qj^gtructive 
the piesence oi absence of obstruction In cases ot 
type colicky pam wms found in 32 per cent an con i^t 

cent, wheiias m cases of the obstructive type colicky pam 
m only 12 pei cent and constant pam in /4 per cen 

(e) Nausea This symptom is much moie of 

appendicitis than vomiting, the foimer being see ^.^otive type, 

cases and the latte, .n 68 pe, cent In ,ent I" 

nausea was found m 81 per cent and S8 per eent 

of the nonobstructive condition nausea wa 

and vomiting m 58 per cent f 1 3 ner cent of ease 

(rf) Const, pat.on Tins cond.t.on (ador 

,n tins senes, and the.e was no apparent correlauo 

and obstiuction The most frequent 

2 Physical Signs— {a) elicited m 98 5 per cen 

acute appendicfs .s ‘““I® .n the obstruct.'-^ 

all cases There .s no s.gn.fican d.fferen 

no„ohst.uct.ve type .n th.s regard I y 

m Rebound Tenderness The nex n ,|| 

lebound tenderness, which w^as prese 


is 
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in this senes In tins respect there as an appreciable difference beff\ een 
the obstructn e and the nonobstructn e tj pe, the incidence in the former 
being 75 per cent and that in the latter 59 per cent 

(c) Rigidit} Rigidit} nas elicited in 85 per cent ot cases In 
the cases ot obstructive appendiatis ngidih nas demonstrated in 92 
per cent, and in those of the nonobstructn e tvpe, in 68 per cent 

(d) ^lurphj’s Sign The jMurphj sign is pain in the right lower 
abdominal quadrant caused bv pressure of the hand on the left lower 
quadrant, and it depends on pressure of abdominal organs or colonic 
contents on the inflamed appendix This sign was positive m 29 per 
cent of cases 

(e) Head’s Area ot H} peresthesia Heads area of cutaneous 
hv peresthesia m the right lower quadrant was present in 22 per cent of 
cases 

(/) Alass Palpation rev'ealed an abdominal mass m onlv 6 per cent 
of cases, and the incidence was correlated with the severity and stage 
ot the disease process it being fiv'e times as great in cases of the 
perforated as in those of the nonperf orated tvpe In onlv 1 case was 
the appendix palpable through the abdominal wall, and m this case the 
organ was obstructed and extremeh distended 

(ff) Tenderness on Rectal Examination Rectal examination 
revealed tenderness high on the right side in 65 per cent of cases 

3 Laboiafoiy Data — (a) Temperature The average temperature 
tor the entire senes ot cases ot acute appendicitis was 100 2 F, the 
temperature follow mg the sev eritv of the process, as follow s 

Vcute Vppcndicitis Gnogrcne Localized Pcntoniti. Generalized Peritonitis 

99 6 F 100 2 F 100 S F 101 2 F 

There was no noticeable difference between the obstructive and the 
nonobstructiv e condition as far as fever was concerned The average 
temperature in the series of delaved appendectomv was 99 F In each 
t)pe of the disease the average temperature was about 1 degree Fahren- 
heit higher for the pediatric age group than for the adults 

(b) Pulse Rate The average pulse rate in the entire senes was 
96, there being a correlation between the rate and the sev eritv ot the 
disease The average pulse rate in cases of obstructive appendicitis 
was 82 as compared with a rate ot 108 m the cases ot nonobstructive 
appendicitis This seems to be a differential diagnostic point but 
untortunatelv it is apparent onlv in the average for a group of cases 
The pulse rates weic as tollows 

LooalLrori ’ c r-rr 

citi- Ganprnc Peritoaitj rcr*to''It Intf-nl 

100 ^ 

o S 


MInncnpolI CoDcral Hospital 
Unlvcr^Itv Ho«pltnl« 


^4 

Oi 
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In each U])c of the disease the pulse tatc a\eraged 10 points higher 
loi the pedialiic gioup tlian foi the adult 

(r) Leukoc}lc Counts '\n ineicascd leukocyte count does notnec- 
cssai ih indicate infection (Downc} , Pepper and Farley as the 
a\ei.igc pienpeMtnc count in a senes of 10 cases of nonnifected strangu- 
lated henna \\as 12,500 pci cubic millimeter The leukocyte count, 
paiticulaih the Schilling count, in cases of appendicitis is of importance 
in se\cial lesjrccts Warnock found that the Schilling count reduced 
the incidence of discrepancies between the preoperative diagnosis and 
the micioscopic obscnations Hcllwig found the total leukocyte 
count to be misleading because m cases of fatal appendicitis there fre- 
qucntl} was not a high count even when peritonitis was present He 
thciefoie opposed basing treatment on the white cell count It is said 
that Ochsner alwa}s ordeicd a wdiite cell count but never looked at the 
lesult until aftei the operation Carlson and Wilder found the 
Schilling count to be superior to the total leukocyte count and of more 
value than the temperature or the pulse rate in determining the 
of the disease process A low leukoc}te count oi a shift to tie e^ 
ma}^ indicate a poor prognosis The leukocyte count m this series ga 
the following mfoimation 

T Aoniized GcDcrnIiz«<* 

Appendectomy Acute -^nfomtis Peritonitis 

After Intenal Appendicitis Gangrene Pento 


Average count 
Under 10,000 
10,000 to 15,000 
Over 15,000 

Neutrophils 

Average number 
Under 70 
71 to SO 
81 to 90 
Over 90 


lute ceil 


In the cases of obstructive appendicitis the total ^qq {he 

count was 16,000 per cubic millimeter as the two 

cases of nonobstructive appendicitis The neutroplu coun ^^.ei-age 
groups agreed faiily closely In the pediatric age gdtill 

white cell count was higher by about 2,000 cells tian 
group in each type of the disease 

107 Downey, H Personal communication to the author Diagno:''' 

108 Pepper, O H P , and Farlev, D L PraCeal Hema.o>®cal 

Philadelphia, W B Saunders Company, 1933 ,\ppcn'lt 

109 Warnock, F B Leucocyte Count and Histopat o ogy J 

citis, Am J Surg 21 47-SS, 1933 j '1 

no Helhvig, C A Leucocyte Count in Acute PPe" 

Soc 29 330-334, 1928 Hemo^^ram m 

111 Carlson, H A , and Wilder, L Schilling He . 

Arch Surg 30 325-33S (Feb ) 1935 
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((/) Urinal) SIS ilicroscopic examination ot the centrituged speci- 
mens of urine shon ed red blood cells m 7 per cent ot cases and leuko- 
c)tes in 14 per cent There ^\as no significant distribution among the 
various t^pes of lesions, nor vas there a correlation nith the presence 
ot obstruction to the lumen ot the appendix 

ilkie stated the opinion that the obstructn e and the non- 
obstructne t}pe of appendicitis can be differentiated chnicalh He 
stated that obstructive appendicitis tends to cause little elevation ot 
the pulse rate and temperature In this inv estigation certain distinguish- 
ing points hav e been noted, but these are ev ident onh m consideration 
of the group as a whole It was not possible to diagnose obstruction ot 
tlie appendix vv ith an) degree of accuraev , although the f requeue) ot the 
condition makes such a diagnosis more often right than wrong 

COXCLLSIOXS 

1 It has been shown that in a series of 372 cases ot appendicitis 
there was a definite organic obstruction to the lumen m SO per cent The 
obstructing mechanism was an impacted fecahth in 67 per cent ot these 
cases When neuromuscular and other factors are considered in the 
future the incidence of obstruction ma) be found to be much higher 

2 A study of the seasonal incidence of appendicitis over a period 
of eight )ears has shown an even distribution throughout the )ear This 
IS in accord with the idea that appendicitis is more often an obstructive 
phenomenon than a specific bacterial disease 

3 An inverse correlation between the histor) ot previous attacks 
and the severity of the disease has been demonstrated This is because 
the mild attacks tend to regress spontaneous!) , w hereas the more sev ere 
forms usuall) require earl) operation It is also important to note that 
the incidence of obstruction is much greater in cases of severe involve- 
ment 

4 It has been shown that normal excised appendixes respond to 
faradic stimulation for an average ot three and one-halt hours, whereas 
inflamed appendixes have such damaged musculature that an average 
response of onlv tvvent)-six minutes is seen This is important in 
understanding whv fibrosis and dvstunction mav follow healing of 
the appendix 

5 It has been shown in a clinical expcrimi-nt that distention of 
the appendical lumen is capable of causing a tram ot sv inptoins similar 
to that seen m acute appendicitis 

112 )\i!kie D P D Ob=enation= on Mortalitv m \cLte Arpcnaiciti- Bn 
Mil 2S3-255 1931 footnote 19 
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0 It has been dcinonsttalcd that culture methods and the Gram 
''lain nf tissue sctlions arc about equally eficclive m determining the 
incidence nf b.icteiia in the appendix Culture methods, of course, are 
icipiiud loi identification of the bactciia The bactenologic mvestiga- 
nons picscnled hcic thiow no light on the etiologic factors in appen- 
dicitis and simpl} indicate that a mixed flora is present 

7 The healing of appendicitis has been studied by means of special 
stains and the process has been observed to be one of fibrosis It is 
thought possible to diagnose pie\ious attacks by examination of micro 


scopic sections 

8 Compaiison of the histologic appearance of obstructed and that 

of nonobstructed appendixes has shovn that the type of inflammator} 
piocess IS identical in the two groups The sole difference lies m tie 
fact that the obstiucted oigans show maiked thinning of the wa 
distention of the lumen distal to the obstruction, ^ 

and lumen are nearly unifoim in size throughout the lengti o 
nonobstructed appendix These striking differences have een 
giaphically by micrometiy ^ 

9 Definite organic lesidual signs of appendicitis have ° 

in 16 pel cent of cases m the entire senes, that they ' jjyg 

fill then attacks is shown by the fact that in the cases o 
appendicitis tlieie vas an incidence of organic resi ua ^ 
pel cent as compaied with the absence of such c ranges 

of nonobstructive appendicitis endicolitlis 

10 Chemical, roentgen and microscopic studies of appe^^^ 

ha\e been made and the results recorded It m ^ bodies 

concretions foim in situ The incidence of parasites and 

m the lumen also is mentioned ggcm 

11 From a complete analysis of the clinical cases, it o 

possible to diagnose obstructive appendicitis with rebound 

The obstructive condition tends to cause moie these differences 

tenderness and rigidity with a lower pulse rate, u 

aie slight and are apparent only in the average 



PRIIvIARY ISOLATED LYMPHOGRANULOMATOSIS 
(HODGKIN’S DISEASE) OF THE STOMACH 


REPORT OF A CASE 
C HAROLD AVEXT, MD 

MEMPHIS, TEN N 

Isolated gastric Hodgkin’s disease is rare Steindl,^ m 1924, reported 
the first case in the literature Singer," in 1931, collected 6 cases from 
the literature, added 1 case of his oun and made a complete resume 
of the subject It was he uho emphasized that Hodgkin’s disease isolated 
in the stomach is an operable lesion and that u ith removal of the diseased 
tissue the prognosis is good This idea was at \ariance with the 
accepted therap} of Hodgkin’s disease, for since the time of Billroth 
the condition had been placed in the categorr of medical diseases 

REPORT OF C\SE 

History — N S, a white woman aged 63, was admitted to the John Gaston 
Hospital on June 15, 1937, complaining of “indigestion” oi sl\ months’ duration 
The indigestion was characterized b\ epigastric fulness and burning pain which 
had no relation to food intake Loss of weight and strength had been rapid since 
the onset, and the digestne disturbances had been progressneK more pronounced 
One month prior to her admission to the hospital the paUent first noticed con- 
stipation and tarri stools A,t about the same time nausea and irregular \omiting 
began The lomitus contained food, and occasionalh “coffee grounds” were 
present 

In Mai 193", sin weeks prior to her admission to the John Gaston Hospital, 
the patient had been in another hospital where a diagnosis oi carcinoma oi the 
stomach was made Operation was adiiscd at that Ume, but the patient reiused 
to permit it and left the hospital After two weeks, m which the lomiting had 
become more regular and disturbing she came to the John Gaston Hospital 
desiring operation 

ENcept for the facts just detailed the past histori was irreleiant 

From the Department oi Surgen the College of Medicine Lniiersiti ot 
Tennessee 

The illustrations for this paper were prcpircd b\ Dr J L Scianni medical 
illustrator oi the Department of Patliologv 

1 Steindl, H Ueber einen Fall ion Limphogranulomato e dt- Micei 
Arch f khn Chir 130 110 (^pril) 1924 

2 Singer, H Primari Dohted Limphognnulomato i- oi the Sto nc'i 

\rch Surg 22 1001 (Tune! 1931 
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IRLIlll I b 01' SORCERY 


Ph\ ^ical LxinimnUwii — 1 lie Itnipcraltirc was 98 F , the pulse rate, 80, and the 
Iiiood pressure, 178 s\stolic and 95 diastolic The patient was well developed 
lull showed jreneral sipiis ot recent loss of weight 

I he onh rcinarkahlc plnsical findings were in the abdomen, where there was 
a firiii fendtr, frcch ino\nhIc mass about 7 cm in diameter occupying the mid 



Fig 1 — A, anteroposterior film of the chest, showing no mediastinal enlarge 
ment B, lateral film of the chest, showing no mediastinal enlargement 



Fig 2 — Film taken after the ingestion of barium ^ 

prepyloric deformity which was interpreted as a mahgnan 


a hrno 


ncft. 


epigastrium The liver and spleen were not palpable No abdo 

palpable , „ r^nriions were nck'at*'^ 

Laboiafoy Ftndwgs— The Wassermann and ^ ji,c mIuc fort-'"" 

The red blood cell count was 3,750,000 per ^^bic \ 

globin ivas 13 Gm The white cell count ^ j cent md 
lymphocytes 26 per cent, neutrophils / I per cent, ba P 



Fig 3 — Operati\e specimen (three fourths of the stomach) It is opened along 
the lesser cun-ature Note the large ulcer crater with its rolled, and in places 
mr erted edges 



riir -1 — Photomicrogriph (X/01 diownic the no-mal ga trie clai aid 
the siil'iiuico^al hmphcc\tic infiltration extending well into the mt c!c la\c' and 
the arcae cii e(_Tr tieeiie 


4RC}iivi:s or surgery 


2 jicr tciU '1 Itc (irmc was normal The stools and \omitus contained blood 
Because of the Iilood jti the %oniittis, anaivsis of the gastric contents was not 
done 

Roiitloiit EuniintattfJii — Koentgenograms of the chest (fig f) were normal 
1 here was no nitdiastinal enlargement After administration of barium sulfate 
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Fig S —Photomicrograph (X 750) shown^ is seen also m tb*^ * 

Jma cells One giant cell of the Dorothy Reed type 

rfi 9-) Gastric retention of the substm 
, large prepyloric defect was seen (fig ) ^ ^ 

iix hours was 50 per cent .^rcinoma of the stomach, 

The roentgenologist made a diagnosis o ^ ^ _ 

agreed with him ,nfra%cnous administration oi . 

anesthesia 
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There as a mass about 6 cm in diameter occup-i ing the prep^ lone region of the 
stomach The mass had tlie firm consistenc\ ot carcinoma and i\as freeli moiable 
There was no enlargement ot the neighboring hmph nodes The Iner and spleen 
and the mesenteric and retroperitoneal glands did not show an\ macroscopic or 
palpable pathologic condition Beliering that the growth was carcinoma of the 
stomach, I did a wide resection, remonng three lourths ot the stomach and 5 
cm of the duodenum Continuiti of the intestinal canal was effected b\ a posterior, 
end to side gastrojejunostomi 

The patient died on the lourth postoperatn e dai, ol bronchopneumonia Post- 
mortem examination w as not permitted 

Pathologic Eiavniiation — Macroscopic The specimen consisted of a portion 
of the stomach and the adjoining part of the duodenum M hen the stomach was 
opened there was seen an irregularh otal ulceration measuring 9 5 b\ 5 5 cm 
in Its greatest diameters It was immediateh prepjlonc (fig 3) The edges ot 
the ulcer were rolled and in certain areas were imerted The wall ot the crater 
sloped irregularh to a depth of 1 5 cm The lace of the ulcerated area was firm, 
granular and mottled grat to mellow The wall of the stomach \aried m thick- 
ness up to 1 5 cm The muscular laier was thickened A. few omental tags were 
adherent to the serosal surface, but there was no etidence of perforation 

Microscopic The mucosa showed moderate infiltration with hmphoC 3 tes and 
plasma cells There was an occasional eosinophil The glands were essentialh 
normal There was an ulceration which extended into the musculans, the surface 
of which was necrotic and infiltrated with poh morphonuclear leukoc\tes (fig 4) 
The submucosa and musculans were heatilj infiltrated with Ijmphocites and 
plasma cells The muscle bundles in man\ places were indistinguishable A 
moderate number of eosinophils were scattered about, and Dorothi Reed cells 
were seen (fig 5) Ltmphoid cells showed a moderate number of mitoses 

Pathologic Diagnosis A diagnosis of hmphogranulomatosis of the stomach 
with ulceration was made 

COMMEXT 

Of the 7 patients in tlie cases discussed b\ Singer,- 2 died incidentally 
to the operation The remaining 5 patients had sur\ned without 
apparent recurrence of disease for periods 3ar)nng from a few months 
to four } ears From the sun n al of these 5 patients Singer concluded 
that the prognosis is good m cases of isolated lymphogranulomatosis 
of the stomach after surgical removal 

In 1935, Comando ^ reported a case of Hodgkin’s disease of the 
stomach after failing to find a case in the literature since Singers 
resume Comando’s patient recovered prompth from a subtotal 
gastrectomy and was well fi 3 e years later Comando agreed with Singer 
that the prognosis is good if resection is done 

Since Comando’s report I ha\e found 1 additional case reported 
b\ Imai * This case is interesting and demands close consideration 

3 Comando H X Priman Delated LiniphogranulomafoM': oi tlw Stomach 

Arch Surg 30 228 (Feb ) 1935 

4 Imai M Pnmare La mphogramilomatoMs oi the Stomach 1 Orient Med 

23 113 (Dec) 1935 
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Ji.i icn w.is d 66 }cai old man ^vho was operated on for gastnc 
unoma , csion was found confined to the stomach, and careful 
cxpoialion ic\o.ilcd nil the other abdominal viscera to be norma! A 
su itot.i gnstiLCtoni} was done AIici oscopic examination of the resected 
. stomach showed the tjpical histologic picture of Hodgkin’s disease The 
luticnt died two }cais latei, and at postmortem examination a mass 
uas found m the tians\crsc colon, at the hepatic flexure Micro- 
sco])ically this mass was t}'pical of Hodgkin’s disease and rvas identical 
with the gasliic lesion lemoAcd two years previously 

ihis case suggests the possibilit} that 1} inphogranulomatosis is a 
piogicssue disease of the mesenclnmal tissue, and a guarded prognosis 
must be made e\en aftei all appaientl} diseased tissue has been removed 
surgicall} 

All authois of reported cases have stressed the possible presence 
of microscopic disease unrecognized at the time of operation That 
possibility w'as surely present in the case reported in this paper and 
IS fuither emphasized bj'’ a case reported bj' Kamniker and Kratochvvil 
The}' operated for what appeared to be isolated Hodgkin’s disease ot 
the stomach, onl}^ to find at postmortem examination that there ivere 
multiple micioscopic lesions in the liver, spleen and bone marrow 
There is nothing characteristic in the symptoms of isolated 
lymphogranulomatosis of the stomach The condition in all cases 
reported has been diagnosed clinically either as carcinoma or as benign 
ulcer Apparently the disease is confined to no age group, as it has 
been seen fiom the third to the seventh decade When the condition 
is isolated in the stomach, the febrile state associated with the genera 
forms of the disease is not present Operation after a mistaken 
diagnosis will continue to be done until more facts are learned of t le 
disease than are now known 


SUMMARY 

A case of lymphogranulomatosis (Hodgkin’s disease) isolated 
the stomach is reported 

A brief resume of the literature is made . . 

The prognosis of lymphogranulomatosis of the stomach s lou 
guarded even after surgical removal of the diseased tissue jj^/ore 

Diagnosis of this condition is practically impossible to ma c 
microscopic examination of the lesioh is done 


Medical Arts Budding 

I , ((_>( r 

5 Kamniker, K , and Kratochwil, K Zur LMupbogniwIou’''*® e 
Deutsche Ztschr f Chir 247 383, 1936 



CIRCULATION DURING SPINAL ANESTHESIA 
WALTER GOLDFARB, 2^10 
BENJAMIN PRO VISOR, ilD 

AND 

HARRY ROSTER, MD 

BROOKLN N 

There :s no adequate explanation for the marked fall in blood 
pressure which accompanies spinal anesthesia In order to explain the 
mechanism b} which this Inpotension is de\ eloped, it would be neces- 
sar} to know m detail all the changes which occur m the circulaton 
system Thus far studies have shown conclusneh that 

1 S 3 Stohc and diastolic blood pressures usualh fall to a rariable 
degree ^ 

2 S) mpathomimetic drugs usualh either pretent the fall or pro- 
duce a subsequent rise of blood pressure - 

3 There is a rise in cutaneous temperature of the lower extremities ® 

Beside these definite findings, W ebb, Scheinfeld and Cohn * reported 

that there was no significant tariation m circulation time during spinal 
anesthesia in the 6 patients thet studied 

We investigated the eftect of spinal anesthesia on blood rolume 
■lenous pressure, circulation time, Mscosit) of the blood and cardiac 
output and its related functions 

From the Richard Morton Roster Research Laboratory, the Crown Heights 
Hospital 

1 Bradshaw, H H The Fall in Blood Pressure During Spinal Anesthesia 
Ann Surg 104 41 1936 

2 Babcock W W Spinal Anesthesia An Experience of Twenty -Four 
\ears Am J Surg 5 371 1928 Eyan'; C H Possible Complications with 
Spinal Anesthesia, ibid 5 581 1928 Cro^groye S V Spinal Anesthesia in 
Obstetrics, ibid 5 602, 1928 Albee F H Spinal Anesthesia in Orthopedic 
Surgery, ibid 5 608, 1928 Teck H S Spinal Anesthesia m Kidney and 
Lreteral Operations ibid 5 611 1928 Case T_T Lumbar Anesthesia Remarks 
Based on Eleyen Hundred Cases ibid 5 615 1928 DeCourcy, T L Reyyer 
Methods of Controllable Spinal Anesthesia ibid 5 620, 1928 

3 Scott W'' J M and Morton J 1 Differentiation ot Peripheral Arterial 
Spasm and Occlusion in Ambulatory Patients T A ^f A 97 1212 (Oct 24) 
1931 

4 Webb G Scheinfeld W and Cohn H The Importance m Surctn 
ot the Blood Circulation Time Ann Surg 104 4o0 1036 
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.IRC!/ 1 1 1:9 Of SURGERY 


MLTJIOD 

i liL ‘;ul)jn.ts of llitse stiuliti were surgical patients operated on for a variety 
(It totulitioiis Conti ol studies were made tinder similar conditions on patients, 
toinalisLints and Aolunlccrs to dcfcimmc the effect of intervals without spinal 
iiKsthcsia 


In each c\periintnt the cliangcs in circulatory' piienomena were determined by 
ohsert ations made immediately before and during spinal anesthesia The anes 
tlietic was .idniniistcrcd through a spinal puncture between the second and the 
thud lumbar ■vertebra after procaine hydrochloride had been thoroughly mi\ed 
with 4 cc of ccrtbrospiiial fluid ^ No sy'mpathomimetic or other medication was 
used to prevent a fall in blood pressure The dose of procaine hydrochloride 
was 150 mg except as otherwise indicated in the tables 

Blood volume was determined by' Smith’s ® modification of the brilliant vital red 
method, w'liich permitted repetition within a short time 


The V enous pressure w'as measured by the direct method at the time of one 
of the venous punctures in 7 patients of the previous group A graduated L tube 
W'as attached to a 16 gage needle w'hich had been inserted in the antecubital vein 
The point of the needle was adjusted to a fixed portion of the patients torso, 
W'hich W'as marked w'lth tincture of iodine This procedure was followed m order 
to avoid difficulty in leveling two w'ldely' separated points, the arm and the base 
of the sternum, as is the usual practice Our data on venous pressure are there 
fore relative 


The circulation time from the antecubital vein to the medulla was measured by 
the sodium cyanide method of Robb and Weiss ® 

The cardiac output and its related functions were determined by the acetylene 
method of Groliman n The two determinations were completed within one ho 
under similar conditions The control subjects were not studied under 
ditions, since we were interested only in checking the effect of repetition 
experiment after a short interval All of the observations on cardiac output, oxy 
consumption and pulse rate were completed before the start of the operation 
It will be seen from the tables that in no instance were all the data obtained 
the same patient, as this was found to be impracticable All the measu 


5 Koster, H Spinal Anesthesia, with Special Reference to Its 
Svrgery of the Head, Neck and Thorax, Am J Surg 5 554, 1928 

6 Smith, H P Repeated Determination of Blood Volume at Slior 
by Means of the Dye Method, Am J Physiol 51 221, 1920 

7 Moritz, F, and von Tabora, D Ueber ein Methode, \fcd 

Druck in oberflachlichen Venen exakt zu bestimmen, Deutsches Arc i 

475, 1910 ^ ,, 

8 Robb, G P, and Weiss, S Method for iMeasurement ^ 

Pulmonary and Peripheral Venous Blood Flow in Man, Am ^ , 

9 Groliman, A Cardiac Output of Man m Health and Disea 
III , Charles C Thomas, Publisher, 1932 
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^enous pressure r\ere on patients m whom blood \oIume had been studied, and 
si\ ot tlie ten measurements of cardiac output, ox\gen consumption and pulse rate 
were made together with estimation of the circulation time 


KESTjLTS 

The data are shown in the tables and summarized in table 3 The 
significance ot tlie changes was calculated according to the method ot 
Fisher 

Table 1 — Changes of Blood Volume and Venous Pressure During 
Spinal Anesthesia 


Control Ob=ervation« 



Blood Volume 

Liters 


Venou« Pre cure 

Cm 

' 

Observation 
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12 

5 oS 

5^ 
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-0 4 

14 

4 65 
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- 06 
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16 
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3 64 

— 0 5 





17 
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6P 
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17 4 
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Mean difference 


—1 3 ± 1 46 
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Esperunents 


Blood Volume 
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Venous Pressure Cm 

Blood Pressure Mm 
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Before 
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Change 

Before 
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202 

14 S 

— 5 4 
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SCMMARt 

The aterage of ststohe and diastolic blood pressures tell m 59 ot 60 
cases This is in agreement with preiious reports of the fall m blood 
pressure during spinal anesthesia 

10 Fisher R A, Statistical Afethod- tor Research W orkcr- ed 6 Edinbureh 
Oln er &. Bo\ d 1^36 
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Mporiments 
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Table 3 — Changes vi 


Cii culaiton Time 


Control Observations 

Circulation Time, Sec 
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Observation 
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Circulation Time, Sec Blood Pressure, 
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GOLDFARB ET AL—CIRChLATION DVRIAG AXESTHESIA 

The pulse rate showed an ar erage decrease of 16 beats, or 19 per cent 
There r\as no significant change in the viscosit)^ of the blood or 
in the blood ^olume (tables 1 and 2) The mean fall in ^enous pressure 

T\ble 4— Changes w Cardiac Output and Related Functions 
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Table 5 — Statistical Significance of the Difference Bct~ieen the Deznatioi s of the 
Control and the Evpenmenfal Obscrzations 


^ i'coMty 
Blood volume 
Venous pressure 
Circulation time 
Cardiac output. 
Owgcn consumption 


Mean of the 

Mean of the 

Difference — 

Probabilitv That 

Difference' 

Changes 

Probable Error 

Difference !« Not 

Bet^veen Control 

After Spinal 

of the 

Due to Sampling 

Ob ervations 

Anc the la 

Difference 

‘v 

-0 0^ ± 0 Ob 

— 005 ±0 023 

— 0 13 ± 0 C-o 

C 

— 1 3 ± 1 ”7 ^ 

—4 17±26<^ 

2.S7 ~ 2 ^ 

49 

— OS±0lScm 

— l^±0./)cm 

— 1 6 ± 0 04 cm 

— 1 2 0 2.^ cec 

0.0 7 ^ p 

S5±l0l*cc 100 

-1 7 ±1 C3«^ 

—32.3 ±36 ^ 

_C4±3 0b‘~o 

ICO 

— 3 3 ± 1 32 

— 1 ± 1 2t 

1 “4 ± 1 



of 1 9 cm of saline solution has about a 90 per cent chance oi being 
significant according to the method ot calculation used in obfainincr 
the data presented in table 5 Howcier the occurrence m 8 oi 
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9 .UK ‘■ihcti/ccl jMliciUs of the same cliicction of change in venous 
pjcssiue (a fall) \\ould be found only 96 per cent of the time The 
data indicate, thcicfoic, that antccubital venous pressure probably falls 
signihcantl) but b} an amount vhich has not been precisely estimated 

The ciiciilation tune fiom arm to brain increased 60 per cent after 
spinal anesthesia (table 3) 

The caidiac output fell 32 3 per cent (table 4) There was no 
significant a‘;sociated change m ox 3 'gen consumption 

CONCLUSION 

A significant fall m cardiac output, pulse rate and venous pressure 
and an increase in cii dilation time from arm to brain are associated with 
spinal anesthesia in man 



THYROTOXICOSIS WITH MALIGNANT NEOPLASMS 
OF THE THYROID GLAND 


A CLINICOPATHOLOGIC STTjD\ 

HARRY A DAVIS, D 

MEMPHIS, TE\V 

The incidence of malignant disease of the th}roid gland is Iom 
^' arlous obseners haie shoMn that it does not rise much aboie 1 per 
cent for all autopsies IVilson ^ estimated its occurrence at 0 11 per cent, 
Hinterstoisser - at 0 27 per cent and Y'egehn ^ at 104 per cent In 
spite of considerable stud} (^on Eiselsberg,^ Langhans," Kocher,® 
Trotter, " Klose and Helhng, ® Rogers, ® Melenei , Carrel, Speese 
and Brou n , Bloodgood , Baltour , Simpson , Wilson , ^ Ewing , ^® 

From the Department of Surgerj, the Lnnersitj of Tennessee School of 
Medicine 

1 Wilson, L B Slahgnant Tumors of the Thiroid, Ann Surg 74 172-184, 

1921 

2 Hinterstoisser, H Beitrage zur Lehre \ oro Schilddrusenkrebs, in Beitrage 
zur Chirurgie Festschrift geundmet Theodor Billroth \on semen dankbaren 
Schulem, Stuttgart, [Hoffmann], 1892, pp 287-313 

3 Wegelin, C Malignant Diseases of the Thiroid Gland and Its Relations to 
Goitre in Man and Animals, Cancer Re\ 3 297-313, 1928 

4 ion Eiselsberg A Ueber phjsiologische Funktion einer im Sternum zur 
Enhvickelung gekommenen krebsigen Schilddruserunetastase, Arch f klm Chir 
48 4S9-501, 1894 

5 Langhans, T Leber die epithelialen Formen der malignen Struma, 
^’l^chons Arch f path Anat 189 69-188, 1907 

6 Kocher, T Zur klinischen Beurteilung der bosartigen Geschuulste der 
Schilddruse, Deutsche Ztschr f Chir 91 197-307, 1907 

7 Trotter, W Malignant Disease of the Tlnroid, Clin J 32 399, 1908 

8 Klose, H , and Hellw ig, A Die Struma maligna, Klin Wchnschr 1 1687- 
1691, 1922 

9 Rogers, J Carcinoma oi the Th\roid, Ann Surg 66 222, 1917 

10 Melenej, F L A Metastasizing Malignant Tumour of the Thiroid Gland, 
Ann Surg 76 ’684-694, 1922 

11 Carrel, A Du cancer thiroldien quelques con:iderations sur son etiologie 
et sa phjsiologie pathologique Gaz d hop 73 713 720, 1900 

12 Speese, J, and Brown, H P , Jr Malignant Degeneration oi Benign 
Tumors of the Tigroid Gland, Ann Surg /4 6S4-690 1921 

13 Bloodgood. J C Adenoma of the Thiroid Ghnd A Clinical and Patho- 
logical Studj, Surg, Ginec &- Obst 2 121-144 1906 

14 Balfour, D C Cancer ol the Th\roid Gland M Rec 94 846 850 1018 

15 Simpson, W M A Clinical and Pathological Stud\ oi Fim-Fne Malig- 
nant Neoplasms of the Thiroid Gland Ann Chn Med 4 643 667, 1025 

16 Ewing, J Neoplastic Disease. Philadelphia, M B Saundc-s G i p- 
1928, pp 956-061 
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Gi.ih.un ’■ ), llic diagnosis of malignant disease of the gland, both clinical 
and histologic, icmains difficult The disease in at least one third of the 
cases IS diagnosed incorrectly piioi to operation, and it is probable that 
the condition ficqucntly is unrecognized even after operative exposure 
Hitheito the pathologic study of malignant neoplasms of the thyroid 
gland has been conducted from the morphologic point of view It is 
possible that a stud}’’ of these growths from the standpoint of function 
may lead to some simplification of the problems involved Accordingly, 
this stud} has been undei taken with the object of focusing attention on 
the t}pcs of malignant thyroid tumor accompanying thyrotoxicosis 
Fuitheimoic, since this thyrotoxicosis appears to be truly thyrogenic, 
such an m^ estigation may help to throw light on the problem of thyroid 
function m general 


FUNCTIONING OF MALIGNANT THYROID NEOPLASMS 

The possibility of function occiunng m malignant disease of the 
thyi Old gland probably had been thought of many years before the time 
of von Eiselsberg However, no observation of importance had been 
made until von Eiselsberg’s case^ was reported in the literature « 
1881 Tillaux reported a case of sarcoma of the thyroid gland m wbic i 
symptoms of thyrotoxicosis were present This is the only case o 
thyrotoxicosis with sarcoma of the thyroid which has been veri e 
Many other writers have reported the occurrence of sarcomas o J 
gland with toxic symptoms, but their reports have not been 
After this, a London physician, Dr G Gulliver,^® read before the a ' 
logical Society of London the report of a case of malignant 
the thyroid gland in which myxedema had occurred 
thought now sprang up, the German and the French I e 
school, founded by von Eiselsberg, was filled, up to the ^ 
nineteenth century, with such physicians as Harmer,®® von Re m, 
ler,®® Hurthle and Lucke Little was done by the Frenc i 

17 Graham, A Malignant Epithelial Tumours of the J 92 -I 

Reference to Invasion of Blood Vessels, Surg, Gynec & Obst c r cle chir 

18 Tillaux, P J Sarcome du corps thyroide. Bull et mem o 

Pans 7 698-712, 1881 jfjxocdcrm, 

19 Gulliver, G Malignant Disease of the Thyroid from 

Tr Path Soc London 37 511-513, 1885-1886 Nasenhohlc, \\ 

20 Harmer, L Schilddrusencarcinommetastase m 

khn Wchnschr 12 628-631, 1899 Basedouu, 'h” 

21 von Rehn, L Die chirurgische Behandlung des 

a d Grenzgeb d Med u Chir ^ 

22 Mosler, F Rechtsseitiger Tumor der Glandula J 

Exophthalmos, Deutsche med Wchnschr ^j^.ct.onsiorgarees m ' 

23 Hurthle, O Beitrage zur Kenntms dcs h 

Schilddruse, Arch f Phjsio! 56 J894 

24 Lucke, A Cancroid der Schilddruse mit s 

khn Chir 8 88-93. 1867 
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b} the end ot the nineteenth centur}, tor Tillaux “ ^ras followed onlr 
b} Bertrand,"* who wrote in 1896 a thesis on acute and latent cancer of 
the thjroid 

In tlie first decade ot the tr\entieth centur} an outburst of actiMt} 
took place in France, and the writings of Faisant,=® Berard/' Carrel “ 
Hebert,-® Berard and Alainartine,-® Broeckaert and Delore and Ala- 
inartine^^ found a place in the literature Meanwhile, in Germanr, 
Stejskal,^- Hirschfeld,®® Caro,®^ Low-),®** Lobenhoffer and Gierke®' 
w ere active The w ork of INIarine and Johnson exerted a profound 
influence on the German school but practically none on the French A 
scientific stud} w as now initiated in Germany ot the problem of function 
m malignant neoplasms of the th} roid gland (Mon , Ew aid , L} on , 

25 Bertrand, P Formes aigues et formes latentes du cancer th^ roldien, Theais, 
Ljon, 1896 

26 Faisant, M Xeoplasme thjroidien greffe sur un goitre ancien a\ec lir-per- 
thj roldisation, Ljon med 105 1019-1021, 1905 

27 Berard, L Thj roidectomie subtotale pour cancer th\roidien, Ljon med 
114 471-474, 1910 

28 Hebert, P Fibrorae de la glande thjrolde et S 3 mdrome basedowien, Bui! 
et mem Soc anat de Pans 79 843-848, 1904 

29 Berard, L, and Alamartine, H Une forme latente du cancer thjroidien, 

J med fran? 2 32-40, 1908 

30 Broeckaert, M Goitres et cancers thjroidiens exophthalmiques, Presse 
med 19 4, 1911 

31 Delore, X, and Alamartine, H Cancer massif du corps thjroide a\ec 
basedowisme Hemithj'roldectomie de decompression, mjxoederae post-operatoire 
Ljon med 115 141-148, 1910 

32 Stejskal, H Hjperthjreodismus bei mulUplen Tumoren, Deutsche med 

chnschr 34 359-362, 1908 

33 Hirschfeld, R Zur Pathogenese des Basedow schen Sj mptomenkomplexes, 
Zentralbl f Nenenh 29 832-835, 1906 

34 Caro, L Zur Pathogenese der Schilddrusenerkrankungen, Wien klin 
Rundschau 20 361, 1906 

35 Lowj, I Ueber Basedow sj mptome bei Schilddrusenneoplasmen, ■\\ len 
klin Wchnscir 22 1671-1676, 1909 

36 Lobenhoffer, O Beitrage zur Lehre der Sekretion in der Struma, Alitt a 
d Grenzgeb d Afed u Chir 20 650-662, 1909 

37 Gierke, H Ueber Knochentumoren mit Schilddrucenbau, Virchows \rch 
f path Anat *170 464-501, 1902 

38 Marine, D , and Johnson, A A Experimental Obsenations on the Effects 
of the Administration ot lodin in Three Cases of Thiroid Carcinoma (Two 
Human and One Canine), Arch Int Med 11 288-299 (March) 1913 

39 Mon, T Ueber das Auttreten th\ reotoxischer Sj mptome bci Geschwul-,- 
anomalien in der Schilddruse, Frankturt Ztschr t Path 12 2-24 1913 

40 Ewald, K Ueber den Jodgehalt des Adenocarcinomas der Schilddrfise und 
seiner Metastasen, Wien klin V chnschr 9 1S6, 1S96 

41 Ljon, E Ueber einen Fall ton Z^hnderzellencaranom der Schilddruse bei 
Basedow scher Krankheit, Ztschr f Krebnor-ch 14 ;01-;2-' 1914 
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Mc}Ci-ITuiIimann and Oswald , ‘= Erdlieim , Biano\ack} , Lublin/^ 
IIofTmann , WinKIei , ** Stangc,'® and others) In France, Pallasse 
and dc Lambert ha\c written on this subject, in English speaking 
countries, Eiscn,’’’'’ Simpson,^' Kolodny and Crile,''" and in Italy, 
Pcscatori 

1 he tlicoi} Iield by the German school is that the thyrotoxic symp- 
toms arc due not to functioning of the malignant growth itself but to 
stimulation of the th}ioid tissue suiiounding the primary grow'th That 
held by the French school, on the other hand, is that the toxic symptoms 
are the lesult of actual function of the malignant cells Of course, it 
need scaiccly be stated that not all adherents of each school take the 
centi al point of a lew of that school, for man} favor some modification 
of it 

That thyiotoxicosis does accompaii} malignant neoplasms of the th}- 
roid gland is geneially acknowledged Many wwiters have described 
cases of piimai} tumor of the gland with toxic symptoms (Lowy,^ 


42 kleyer-Hurliinann, S , and Oswald, A Karzinom der Schilddruse mit 
exzessiver spezifischen Drusenfunktion, Cor-BI f schweiz Aerzte 43 1468-1473, 
1913 

43 Erdheim, S Anatomische und khnische Untersuchungen uber Pnmarge 
schwulste vortauschende Metastasen, insonderheit soldier des Adenocarcinoms es 
Schilddruse, Arch f klin Chir 117 274-317, 1921 

44 Branovacky, M Die biologische Wirksamkeit verschiedener Kropfarten 
im Kaulquappenversuch, Mitt a d Grenzgeb d Aled u Chir 39 563-592, 

45 Lublin, A Neuere khnische Beobachtungen bei Thyreotoxikosen, Ztsch 
khn Med 114 33-78, 1930 

46 Hoffmann, P Metastases of Oianan Carcinoma with Symptoms of 
dow’s Disease, Bratisl lekar listy 11 207-213, 1931 

47 Winkler, W Ueber Hypothyreodismus bei metastatischem Carcin 
Schilddruse, Ztschr f klin Med 120 400-407, 1932 

48 Stange, G Thyreotoxicose bei Hypernephrommetastasen m der Sch 

Inaug Dissert , Frankfurt, 1924-1925 ^ oiclief>> 

49 Pallasse, S , and de Lambert, P Forme medicale du cancer t yroi 

Lyon med 130 302-303, 1921 _ 

50 Eisen, D Malignant Tumors of the Thyroid An Ana ^sls 
with a Study of the Structure and Function of the Metastases, Am 

61-74, 1925 rlintcal Pichim of 

51 Kolodny, A Hypernephroma of the Thyroid, wit a 

Exophthalmic Goiter, Arch Path 1 37-40 (Jan ) 1926 Tuniour^ oi 

52 Crile, G, Jr Hyperthyroidism Associated with Mahgnan 
the Thj'^roid Gland, Surg, Gynec & Obst 62 995-999, 1936 

53 Pescaton, F Le alterazioni del miocardio in due cas c P"*’ 

tiroides , morbo di Basedow e adenocarcinoma della tiroi 

costit 3 187-200, 1928 
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Ehrhardt, * Boeckel “ Hacniig ^ Hamiei Cornil Kocher ® 
Hebert, Clunet,'’" fillauv/ L\on,'‘^ Brocckaert , Her er-Hurli- 
niann and Osrrald , Klose and Hellwig ai J others) In rierr ot these 
reports extending or er halt a centiirr , die exi'itcnce ot th} rotoxicosis 
rrith malignant neoplasms ot the thrruid gpad cannot he doubted The 
criteria used hr rarious rrorkers n t' eir dtieminiation oi the thrrotoxic 
state hare raried greatlr 

Horr are the thrrotoxic srinpt in'- t>ri>Iiced’ What is the mecha- 
nism ot their production m pnmarr ii 1 < ndar' mahgnant disease ot 

the th}roid gland’ 

1 The toxic srmptoms assoeiaitil v ili prunarr tumors mar be 
due to 


2 

3 

4 


(a) Functioning ot the nnhv,r'’tit neopiis'^'c tissue 

(b) Basedorr ihcation ot the thr ro. J tissue surrounding the mahg- 
nant mass b) 


(1) Toxic substance' trum the grorrth 

(2) iMechanical irritation oi the neoplasm 

(c) Absorption or hr perahsorption ot normal colloid rrhich has 
been set tree trom acini mr aded br the neoplasm 

(d) Absorption or hr perabsorption ot altered colloid or colloid 
trom abnormal acini 


The toxic srmptoms associated r 
due to anr ot the tactors b c or • 
tumors 

Th} rotoxicosis mar occui trom 
Stejskal 

Thr rotoxicosis mar occur trom 
Moench 


, 1 th secondarr tumors mar be 
} actir e in the case ot pnmarr 

thrroid metastases (Lorr-r,=-' 

thr roid ectopias (Ivor acs , 


“54 Ehrhardt O Zur Anatomic und Kl.n.k der Struma maligna, Be.tr z 

klin Chir 35 343-464, 1902 1100-1101 1884 

55 Boeckel, E Goitre Morbus Ba.do. Arch 

56 Haeraig, G Anatomi‘=che Ijntersuchunge 

f klin Chir 55 1-6S, 189/ Compt rend Soc de biol 2 

57 Comil, A’ Epithelioma du corps tin roia , 

2/3-280, 1875 au cours d un cancer tin roidien Arch d 

58 Clunet, J Accidents cardiaqucs au cours 

mal du cceur 1 232-245, 1908 ^g„„eschr™lst des 0^a^ums \rcli 1 

59 Koaacs, F Ueber die Schilddru en= 

Grmak 122 766-777, 1924 , p „,th Rtpon n an 

60 1I„,nch,GI- 

ApparentU Toxic Case, Surg , G\ncc <- 
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JKUi: A^D lArsi: riiyROTOxrcosis 

In distinguishing luic fioni false thyioloxicosis it is dangerous to 
sli ess the inipoi tance of a single sign or symptom For instance, it is 
common to evaluate too highly the basal metabolic rate, in spite of con- 
tiadicton clinical evidence H}pei metabolism per se is not thyrotoxi- 
cosis In all fonns of malignant disease the metabolic rate is usuallj 
raised as high as -flO to -f40 per cent (Grafe,«^ Du Bois,«- Strieck 
and J\f ulholland . Ki aus , Wallersteiner , Magnus-Levy ««) Heindl 
and Tiauner®' in an examination of material fiom the von Eiselsberg 
clinic established that m patients with cancer the basal metabolic late 
ma} be laised to -|-40 pei cent 


ANALYSIS or PRESENT SERIES 

The present study concerns a gioup of 50 cases, in all of which 
opeiation was performed and tissue was removed from the thyroid gland 
Malignant disease of the gland was suspected or definitely diagnosed 
pi 101 to operation in about one third of these cases In every case a 
micioscopic diagnosis of malignant neoplasm of the thyroid gland was 
made 

Sejr Incidence — Of the 50 patients, 40 were females and 10 males — a 
latio of 4 to 1 


^ffe Incidence — K study of tlie age incidence revealed several inter- 
esting facts The average age for the entire group was 47 years, and 
there was a gross variation from a minimum of 7 to a maximum of 72 
years A subdivision of the entire senes into two groups, those with and 
those without thyrotoxicosis, was made In chart 1 is illustrated the 
relative age incidence in each group The maximum age incidence of 
the nontoxic group lies, like that of the total series, between 40 and 50 
years Thyrotoxicosis, on the other hand, reached its peak in patients 
between 50 and 60 years of age It is difficult at present to explain 
this variation in age incidence between the different groups 


61 Grafe, E Die Pafhologie und Physiohgie des Gesamtstoffwechsels, 
Munich, J F Bergmann, 1922 

62 Du Bois, E F Basal Metabolism in Health and Disease, Philadelpm. - 
Lea & Febiger, 1923 

63 Strieck, F, and Mulholland, H B Un^'-f f f ,^"^^928 

bei Kranken mit mahgnen Tumoren, Deutsches Ardi f klm Me . 

64 Kraus, F Ueber das Kropfherz, Wien klin Wchnschr 12 

65 Wallersteiner, E Untersuchungen uber Verhalten \on e 
wechsel und Eisweissumsatz bei Caremomatosen, Deutsches Arc 

“ a'lligmi-LU’, A Der EncrgielnM'”" 

Mitt a d Grenzgeb d Med u Cbir 40 416-43-, - 
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Incidence of Thvi otoMcom — Ot the 50 panents 14 sho-\\ed cleancut 
e\idcnces of th\ rotoxicosis, an incidence ot 28 per cent Other observ- 
ers (e g, Simpson ^0 have lound a higher incidence ot thvrotoxic 
svmptoms m such cases, placing it in the neigiiboihood of 50 per cent 
This ma) be explainable b\ the w’ue ■'''ra'^rr m criteria used in the 
diagnosis ot thv rotoxi cos’s bv ma'iv mvc'iigators Ot the 10 male 
patients m this series not one rc'cTcd ai > hviutoxic svmptoms 

Dll! (ition of Sviiiptoh's — \n iinstic(.e'"'it'i itcenipt was made to deter- 
mine whether anv relation existed be'''\cen '’e duration ot the thvrotoxic 
svmptoms and the metabobc late It v as noted however, that the 
patient with the shortest duration Oi tloiotoxicOMs (.one month) had a 



100 


Years 

The fi-iires at the bottom of the chart represent the 
Chart 1-^ge incidence „„broken line repre ent. 

age range, those at /, he nonthvrotox.c group the hne composed 

the th\ rotoxic group , the broken lin , 
of dots and dashes, the total incidence 


onf the highest m this group The duration 
metabolic rate of -|-63 per c , ° twelve vears (chart 2) It 

of thvrotoxicosis varied from OT have existed m the 

seems unlikelv that a ma i^ thereiore, that the 

th}roid gland for twelve } ear. crhnd In chart 3 is shown 

neoplasm dev eloped m a hv toxic and the iiontoxic tv pc Goiter 

the relativ e duration ot goi er freauenth w-is toxic f33 per cent ) 

of less than two gears’ duration more frequent 

than nontoxic (19 per cen ) 70 per ccin 

It had been present for one v ear - 
its duration did not exceed two ve 
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and vesiculai nuclei This t} pc of growth probably corresponds to the 
Huithle type of carcinoma In man}'- of the neoplasms gross hemor- 
ihages could be found From table 1 it can be seen that hemorrhage 
apparently is moie frequent with toxic than with nontoxic goiter It is 
not possible as yet to state the exact reason for this A search was 
made m the thy i oid glands, both m the neoplasm and in the surrounding 
thyioid tissue, for evidences of regenerative hyperplasia This type of 


Table 1 — Thytoioxicosts Relation to Inltaneoplastic Hemoirhage 


lli\roto\ic croup (11 enses) 
HemoixiiaKO 


rsonthj roto\lc croup (3G cases) 
Hemorrhace 


1 Papillary adenocarcinoinn, cradc 1 

2 Adenocarcinoma, crado 2 

3 Adenocarcinoma, cradc 2 
i Adenocarcinoma cradc 3 

5 Papillarj adenocarcinoma crade 1 

6 Adenocarcinoma nradc 2 

7 Adenocarcinoma, (rrado 1 

8 Adenocarcinoma, Rrado 2 

9 Carcinoma, RraUo 3 

10 Adenocarcinoma, crado 2 

11 Adenocarcinoma frrade 2 

12 Carcinoma, grade 2 

^o hemorrhage 

1 Carcinoma, grade 4 

2 Papillary adenocarcinoma grade 1 


Caremoma, grade 4 
Adenocarcinoma grade 2 
Papillary adenocarcinoma, graae i 
Squamous cell epithelioma grade 
Carcinoma, grade ^ 
Adenocarcinoma, grade 2 
Papillary adenocarcinoma graae s. 

o hemorrhage 

Carcinoma, grade 4 
Adenocarcinoma. i 

Papillary adenocarcinoma, graae 
Carcinoma grade 2 
Carcinoma grade 2 
Adenocarcinoma grade a 

7 Carcinoma grade 4 , - 

8 Papillary adenocarcinoma gra 

9 Adenocarcinoma, grade » _ o 

10 Papillary adenocarcinoma, grade 2 

11 Carcinoma, 

12 Adenocarcinoma grade 3 ^ 

13 Papillary adenocarenoma, gra 

14 Adenocarcinoma, grade A 

15 Adenocarcinoma, grade i 

16 Adenocarcinoma, ^ade 1 

17 Adenocarcinoma grade i 

18 Caremoma grade « , 

19 Adenocarcinoma grade i 
10 Carcinoma, grade ^ 

!l Carcinoma grades 
!2 Carcinoma, Erade s 

23 Adenocarcinoma grade s 

24 Carcinoma 1 

>5 Adenocarcinoma grade 

>6 Fibrosarcoma, grade S grades 

>7 Squamous cell epithciiorn 
’S Adenocarcinoma grade 
>9 Carcinoma grade i 


hyperplasia was found in varying degrees from a few aplasia 

tive hyperplastic cells to extensive areas of extensive in 

Regenerative hyperplasia was more common an growths 

neoplasms of low grade malignancy than in the uon- 

In addition, it occurred more frequently m papi frequent v hh 

papilliferous neoplasms Moreover, it appeared 

thyrotoxicosis Whether or not there exists any presence or 

the presence or absence of regenerative ^^Xted However, it 'S mv 
absence of thyrotoxicosis cannot be definite y 
impression that such a relation does not exis 
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Rclatio)i of Diftci cntiafwu of Giozofh to Thy> otovicosis — In e\er} 
instance in \\ Inch th} rotoxicosis v as present structural e\ idences ot func- 
tion %\ ere lound either in the neoplasm or in the surrounding th} roid tis- 
sue In some neoplasms the malignant acini n ere lined n ith tall columnar 
cells and filled w ith pale-staining \ acuolated material resembling colloid 
In other instances signs ot h} pertunction ^^ere found not in the grondh 
itself but in the surrounding tissue This i\as particular!) true when the 
neoplasm n as more or less differentiated Chart 5 illustrates the fact that 

60 

55 TnyrotoJic iJontnyroto^iC 



Grade of Malignancy 

Chart 5 — Thi rotoxicosis m relation to the grade ot mahgnanci of the tumor 
The figures at the bottom ot the chart represent the grade of malignanm , those 
at the left, the percentage 


in tliG ms.jorit\ of cases ot tli} roto'vicosis the neoplasms are of 3- lo^^ 
grade of malignanc\ These data ma} be interpreted in t^^o '\\a\s There 
is the possibihn that nell differentiated neoplasms are more capable of 
functioning and therefore of producing the simptoms ot th\ rotoxicosis 
On the other hand it is possible that a neoplasm of low malignanc) 
bt its slower growth is more capable ot producing a specific basedowih- 
ing effect on'’the surrounding tlnroid epithelium In either case the 
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coiisfitutioiuil picdisposUion of the th 3 ’’ioid gland to basedowification nia) 
be the delci mining factoi (Klose and I'lelhvig/ AVarthin®®) 


PROGNOSIS or ^rALIG^A^J NLOPLASJtS OF THE THIROID GLAND 
IN RELAriON TO THYROTOXICOSIS 

An examination of the late ot sinvival in the present senes of malig- 
nant neoplasms of the thjioid gland leveals an interesting fact Over a 
peiiod of five \cais death from tumoi occuned in 21 4 per cent of the 
th}ioto\ic gioup m contiast to a death late of 44 4 per cent in the 
nonlh} loloMC gioup This is m agi cement mth the fact that the general 
giade of malignanc}' m the th}iotoxic gioup is lower than m the 


Table 2 — Pioffiiosis of Malignant Disease of the Thyioid Gland 


Ntoplasui Grade 


Comment 


Idenocnrcinom.i 
Vdenocareinonin 
PnpilJarj adenocarcinoma 


Adenocarcinoma 

Adenoearcinom i 

Adenocarcinoma 

Adenocarcinoma 

Adenocarcinoma 

Adenocarcinoma 

Fibrosarcoma 

Adenocarcinoma 

Adenocarcinoma 

Adenocarcinoma 

Adenocarcinoma 
Adenocarcinoma 
Papillary adenocarcinoma 
Squamous cell carcinoma 
Adenocarcinoma 

Diffuse carcinoma 


'IbjrotoMc Group {14 Cases) 

4 Jletastases to brain 

Z ilctastascs to lannx luny 

1 Recurrent local infiltration 


NontbjrotoMc Group (SO Cases) 


4 

2 

2 

2 

3 

2 

3 

2 

2 

3 

3 
2 
2 

4 
2 

4 


Jletastases to pelcis 
Jffetastases to cervical ylands 
Death in 2 jears 
Metastases to liver and sXull 
Aletastascs to cervical glands 
Mctastascs to supraclaMCular Rlanos 
Death in 2 months Pimd' 

Metastases to brain, liver spleen and cenicai g 
death 

Death m 1 year , , , OAntli in 

Metastases to cenical glands mediastinum 


years 

Metastases to lungs death m 9 montns 
Doeal metastases death in 4 a 

Metastases to parotid gland death in 4 5 

Death in 1 year ^ , ups 

Metastases to supraclavicular glands and lu 


1 vear 

Death in 6 months 


death in 


nonthyrotoxic group The presence of thyi otoxicosis 
malignant thyioid neoplasm tvould suggest a distinctly more ato ^ 
prognosis over a five year postopeiative period (table 2) 


COMMENT 

Out of our analysis of this series of 50 malignant thiroic 

several facts emerge adeno- 

1 Thyrotoxicosis seems to be more frequently associate w 
carcinoma of low or moderate grade of inahgnanc} tban wi 

forms of carcinoma , n 

2 Toxic s 3 anptoms are not produced by carcinoma ^ 

are completely dedifferentiated, that is, b) the most malignant i ^ ^ 

A S The Constitutional Ent.C of^ Exophthalniu 0 
So-Called Tovic Adenoma, Ann Int ited 2 033 o , 
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Such S} mptoms are also absent ith grou ths composed of nonfunctioning 
cell forms, such as squamous epithelioma and fibrosarcoma 

3 The cells most capable of functioning and therefore of producing 
thjrotoxic S} mptoms are the common th}roid cells ot small and mod- 
erate size The large cell torms of thrroid neoplasm seem to be some- 
uhat less prone to cause toMCitj In the tlyrotoxic group onh 14 per 
cent of tumors shoued a large cell structure, whereas in the nontlnro- 
toxic group 25 per cent were composed of large cells 

4 Acinus formation was present in o\er 70 per cent ot growths 
accompam mg th^ rotoxicosis 

5 The prognosis is more faiorable for malignant neoplasms of the 
tlnroid gland with than without toxic symptoms 

SUirMA.R\ 

A series of 50 cases of malignant disease of tlie th 3 roid gland is 
presented 

A stud} has been made of the tlnrotoxicosis which accompanies a 
certain proportion of tumors of the th} roid gland 

An anal) SIS has been made of the structural peculiarities of the 
neoplasms which are accompanied b) th) rotoxic states 

It is suggested that certain histologic and c\ tologic criteria must be 
fulfilled b) am tumor of the thi roid before it can produce th\ rotoxicosis 



EMBRYOLOGY OF THE HIP JOINl 


PRCLIMINARY OBSERVATIONS 


DOMINIC A Dc SANTO, M D 

^^\V ■iORK 
AND 

PAUL C COLONNA, MD 

OKLAHOMA CITY 

The picsent pieliminaiy study of the hip joint was made on a 
senes of embiyos and fetuses collected in cases of therapeutically inter- 
uipted piegnancies of varying duration 

It IS felt that the majority of standard woiks dealing with 
embryolog)'^ and developmental anatomy do not give sufficient infor 
mation with regard to the development of the structures forming the 
hip joint to be of great value to the orthopedic surgeon, and this pre 
liminary report may stimulate further work on a subject repelete wit 
data capable of practical application 


METHOD 

The embryo oi fetus was split sagittally m the rmdhne, after which 
was cut through the trunk m the horizontal plane just aboie the ° 

joint The hip joint was found to be on a level with t e ^ 

anteriorly and at the level of the first or the second sacral ^ 

Serial sections were cut just above this level m the horizon a p gjj.yg{ures 
continued through the entire thickness of the hip joint n t is w 
were included A few sections were lost, no attempt, although 

to perform serial reconstruction of the hip joint from sena 
the desirability of this method is admitted 


nitaiis 


PROTOCOLS 

Specimen 1 (embryo aged about 6 weeks) —This region niid 

of descending horizontal serial sections starting in t ^ appeared h 

continuing caudally In some sections the cartilage ° definite 

was extremely primitive both histologically and morp ° through the ih‘"" 

sacroiliac joint space was present As the sections co ^.^^tdages compos 

one identified what was undoubtedly the primitive hip joi rearrangement 

mg It were more or less formless, but t,,age of the femur rented 

of the ihum to form a slight concawty m whic ^ undififcrentiatcd cellular 

The space between the two cartilages w'as e 

Fm^Tthe Hospital for the Ruptured and Crippled. 

Crippled Children’s Hospital, Oklahoma City 
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tissue, so that actuallj there was merelj a suggestion of a joint space There 
were no blood ^essels in anj of the cartilages, and the cotjloid ligament seen in 
the older emblems w as not differentiated There w ere some soft tissue buds w h ch 
represented the lower limbs 


^ V' s-'rP- ^<1 


i; 






it" 


Fig 1 SagittM ‘section oi a 6 week embno '•howing the pnnntne hip joint 

The acetabulum is to the right 


SiEciMEN 2 (embr\o aged about 10 weekb) This embno was not -^plit 
sagittalK as were the larger specimens Tlie sections commenced at the le\cl 
ot the first sacral vertebra There were beginning calcification and o*;sification 
ot the center of the iliac bone but all the other ^^tructurci were cartilaginous The 












4 so 


'iRCHiVCS OF SURGERY 


vessels Refined ;omt space contaming blood 

Pciichoiicliuini composed of cmbrvoinJ “''tilages were surrounded by fibrous 
of the sacral vo.tebrac dul noi Zcat Z 7" 

•Kotne tissue l],erc was a small ceJ 'T’ 
of eacl, of tlw sacral ^cnZZ Z T 

coipus lertcbrae, or the remnnnl ‘J7, niyxomatous area represented the 

fjone seemed to be gi cutest at the cn ^ ’^i ossification of the iliac 

Inaijgular and assumed a closp rtf ” ^ anterior portion was 

ftuther desciption ^Ve rS f”” T appear in the 

tile triradiate caitilage In the ZZl portion of the ilium as a part of 

appeared as a small cirrnhr serial sections the cavity of the acetabulum 

About three foZhs oTZ 7 r7Z 

fibrous, the fibrous nnrhr, erence ivas cartilaginous and one fourth was 

acetabular space was representing the primitive cotyloid ligament The 

that there was an femur appeared, indicating 

and the head nf th between the roof of the acetabulum 

the ihum and tho t ^ roof of the acetabulum was formed entirely by 

p7bis with the superior ramus of the 

cartilaomnns 7 femoral head appeared as a club-shaped avascular 

ossified wer ^7’^^ 7^ Small portions of the femoral shaft, which was partly 
in the n?de ^ ^ ° served There w as no well defined neck of the femur as seen 

the ore f *" 7^ 3^though there was a lateral protuberance corresponding to 
^ rocianter No joint capsule could be identified, the soft tissue in 
me vicinity being loose in arrangement In deeper sections the ligamentum teres 
w as encountered arising from the foveal region of the head, and it could be traced 
0 Its insertion m the acetabulum It contained no blood supply 


Summaiy In the 10 week embrj^o all of the pelvic structures 
are formed m cartilage except for a center of ossification in the portion 
of the iliac bone opposite the sacioihac joint This corresponds to the 
position of gieatest strain None of the cartilages show a blood supply 
The head and neck of the femur are club shaped and not particularly 
differentiated The trochanter, howei^er, is differentiated There is 
little vasculai ization of any of the structures, although there are a few 
blood spaces in the periphery of the acetabulum and in the fibrous tissue 
around the head, in the location that would correspond to the neck if it 
were formed There are fibrous strands near the acetabular region and 
the trochanteric region, but they can scarcely be identified as a capsule 
such as is seen in the 4^^ month fetus The hip joint is at the level of 
the symphysis pubis, but both the hip joint and the symphjsis pubis 
seem to be at the level of the first sacral vertebra The cotyloid ligament 
and the ligamentum teres are both formed The latter docs not posses 
a blood supply 


Specimen 3 (fetus aged about 14 weeks) — The early sections nbo\e tbe b'l- 
of the hip joint showed a somewhat larger center of ossification of the limm ' 
did those of the embryo previouslj described When the triradntc cirlihct ' '‘J 
encountered, it W’as noted that around its periphcrj there were ‘^cnral ^ 
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channels The acetabulum first appeared as a complete circle and later as about 
three fourths of a circle It i\as lined b^ fibrous perichondrium The head of 
the femur was composed entireh of cartilage and was far more shapelj than 
that of the 11 week embrjo Ko sjnotial elements could be identified m either 
specimen 

Sninniayy — In the 14 week embno the acetabulum, the femoral head 
and neck and the trochanter are formed of cartilage The cotjloid hga- 



Fig 2 — 4 horizontal section through a 10 week embno at the le\el oi the 
sacroiliac joint The iliac cartilage is undergoing ossification The dorsal lamina^ 
are not fused B, same embno The section show"; the acetabulum on the leit 
side at the le\el of the pubic s-vmplncis antenorh Notice the well lormed 
cot^ loid ligaments and the absence ol am blood “^upph to the cartilage' C 'ame 
embno The head of the femur is flattened and club shaped The hgamentum 
teres is atascular Notice the ab'cnce ot a joint capsule Z? 'ame embno The 
general features are the same The blood suppK oi the head i' more marked irom 
the capsular side The couloid ligaments are pre-ent 
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rounded b}' fibrous perichondnum, -n Inch supplies a f e^^ mi ading blood 
vessels to its substance 

Speciiien 4 (fetus aged about 20 weeks) — In sections of the hip joint through 
the sacroiliac joint, the center of ossification of the ilium had expanded m all 
directions so that about three fourths of it was ossified The sacroiliac joint space 
was wider and better developed than in tlie specimens preiiouslj described The 
rhum was surrounded bj fibrous periosteum in which considerable new' bone 
formation was apparent, and this periosteum was extremelj lascular, suppljing 
the bone with new blood vessels The acetabulum, head, neck and trochanter 
were composed of cartilage, but a small center of ossification appeared in the 
posterior supenor, or iliac, portion of the acetabulum The acetabulum was 
surrounded on its nonarticular surface b> thick fibrous perichondrium, and this 
was continuous at the nms ot the acetabulum with well formed cotjloid ligaments 
The blood supplj of the acetabulum was extremelj profuse, and seieral lessels 
entered its substance from all regions of the penpherj The capsule of the hip 
joint could be identified as thin strands of wa-rj fibers originating from the 
-acetabular edges and inserting into the superior and inferior portions of the femoral 
neck (We ha\e not attempted to reconstruct anatomicallj the blood supplj of 
the head and neck, but it is obiiouslj denied from lessels which enter bj wai 
of the capsule near its insertion into the neck ) In this specimen, blood i essels 
•entered on both the upper and the under sunace of the neck and appeared to 
anastomose freelj The head was surrounded bj a few rows of flattened cartilage 
cells It was possible to determine that the head was moderateh lascular, the 
lascular spaces in general being awaj from the com ex area The ligamentum 
teres and the foiea centralis were recogiuzed, and both these and the area of 
insertion of the ligament were lascular The cotjloid ligaments were well formed 

The 20 week fetus showed the following dei elopmental changes from the 
appearance of tlie 14 week embno The cartilages of tlie acetabulum were sur- 
rounded bv a lascular nm of perichondrium The femoral head was more 
shapelj and extremelj lascular There were a well defined neck and tro- 
chanter and a beginning joint capsule The concanti of the acetabulum opposite 
the foveal portion of the head showed a i-ascular lajer which represented the site 
of emergence of tlie ligamentum teres The head, as has been mentioned, was 
composed of hjalme cartilage with a penpheral nm of flattened cartilage cells, 
and at its junction with the neck it was coiered with a laier of lascular con- 
nectne tissue which undoubtedh represented primitne sinoiium The trochanter 
seemed to receiie an independent blood suppU from the muscles of its lateral 
aspect and also recened some blood suppK from blood i essels of the capsule The 
impression recened was that the majontj of the blood i essels supplied tlie head 
and trochanter and that the neck of the femur deni ed a less profuse blood supph 
from an anastomotic cross circulation The capsule was eien and delicate and was 
continuous with the perichondrial tissues surrounding the acetabulum In one 
section the femoral head and neck, trochanter and ligamentum teres were noted 
The ligamentum teres was hberallj supplied bi blood i essels which were linked 
up with those of the foiea centralis, but tlie-e blood i essels did not seem to 
penetrate the cartilage of the femoral head The blood i essels in the ligamentum 
teres could be traced to a plexus in the acetabulum There w ere some zones of 
slight calcification of the cartilage of the femoral head in the areas related to the 
most protuse blood supph , ossification was not seen 






Fig 4 ^A, 20 ^ “■ 

and the acetabulu trochanter of the tcnmr 
Jjgamentum teres is seen and ^tc suppJi or a// the cartihqcs flic 

may he seen for the first tim^ ° a profuse blood supply The cip.tik 

the trochanter There is a va ’ into the notch between the necl nrd 
end of the neck, this represenf'^t^^ membrane co\ ering- the surface of the upper 
low rnap’nification R ^ ^ primitive sjno^ium, not readin seen m th^ 


— mere is a va^r I uctueen me necr ti 

end of the neck, this represenf ^ cmermsr the surface of the uppe 

low magnification B, same fet ^ h sjnouum, not read/o seen in th 

fetus Notice that the hin 7 ' the same complete acetabulum C, - m . 

fetus, showing the center of ^e\el of the pubic s^mplnsis D, ‘W' 

center of ossification in the acetabulum 
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ot the hip joint can be identified for the first time The capsule brings 
iMth it a profuse blood supph, -which enters the head at its junction 
with the neck on both its superior and its inferior surface These 
lessels penetrate the head in lanous directions, tending to comerge 
near the com ex portion Small zones of cahcfication ot the cartilage 
are identified, but true ossification does not appear until later The 
first center of ossification seems to deielop m the acetabulum — m its 
posterior superior portion, the iliac portion The caMtj of the acetab- 
ulum, the ligamentum teres and the fo\ea centralis are rich in blood 
1 essels, but these blood i essels do not seem to penetrate into the temoral 



Fig 5 — Fetus ot 30 m eeks There are no striking changes from the appearance 
described for the 20 i\eek letus, but the structures are larger The center ot 
ossification in the acetabulum is somewhat larger Some ot the head is missing 

head A structure identifiable as primitne stnotium makes its appear- 
ance simultaneoush in the acetabulum surrounding the insertion of 
the ligamentum teres and in the upper and under surfaces of the neck 
at the reflection of the joint capsule 

Spectmex 5 (fetus aged about 25 weeks) — Tbe structures entering into the 
formation of the hip joint were slightK larger than in the letus prenoush de-cnbed 
The femoral head and neck and the greater troclianter were all pre eit in 
cartilages, and o\er the superior and interior aspects ot the neck the e-ascularit\ 
of the pnmitne seaioMum was more apparent than in specimen 4 The ligamentum 
teres and the fo\ea centralis were better dc\ eloped The lemoral head appeared 
to he somewhat anterior to a plane through the center ot the acetabulum ard to 
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suggest a ceitaiu degree of torsion of the neck of the femur In other respects 
the appearance did not diffei appreciably from that of specimen 4 

SprciMnN 6 (fetus aged about 30 weeks) — The femoral head and neck and 
the Irochantci were all present as cartilage, with a pnmitive epiphysial line fairly 
well down the shaft (about tlie level of the lesser trochanter) The acetabulum 
possessed a well foimed center of ossification, but it was extremely shallow The 
cartilages of the head and trochanter were more definitely formed, and some of 
the blood vessels extended down to the epiphysial line, where they probably 
anastomosed with the nutrient artery The primitive synovium of the femoral 
neck was even more vascular than that previously seen The neck was short and 
stubb}’’, and the greater trochanter appeared to extend upward to about the level 
of the top of the femoral head, giving the neck a coxa vera attitude The joint 
capsule, while better developed than in the specimens previously described, was not 
a thick, fibrous structure In other respects there were no striking differences from 
the 25 week fetus 


GENERAL SUMMARY 

A preliminai }'■ leview of the embiyology of the hip joint studied 
hy means of honzontal seiial sections through the embryo or fetus- 
has been made on a senes of specimens, normal embryos and fetuses 
6, 10, 14, 20, 25 and 30 weeks old being used 

In the 6 week embryo the cartilages of the ihum and femur are 
formless structures, and only a suggestion of the joint space exists 
In the 10 week embryo the iliac cartilage is well formed, as is the 
acetabular cavity, but the femoral head is club shaped and not well 
differentiated The cotyloid ligament and the ligamentum teres are 
present, but no definite capsule is developed, and there is no vascular- 
ization of the cartilaginous structuies 

In the 14 week fetus the shape of the femora! head and that o 
the acetabulum more closely resemble the shape of these structures in 
the infant The cartilages show beginning vascularization, althoug i t 
capsule still remains unidentified 

In the 20 week fetus the acetabulum begins to ossify, and 
tion proceeds rapidly throughout the remainder of intrauterine i e 
The capsule is present and is vascular The blood supply of t ie \ 
head and neck and of the trochanter may m part be trace to i 
vessels entering by way of the capsule The trochanter 
additional blood supply from the lateral muscles and 

teres can be noted, and the synovium appears m t le 
around the neck of the femur It becomes increasingly rascuiar 

older fetuses and the 

In fetuses up to 30 weeks the enlargement o 
inciease m its vascularity have been traced A 
remolding of the femoral head and neck, so tha > 
structures in the infant, has been described 
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It IS liopelcss at present to follow any nene or group of nerve-fibres through 
a mass of ganglion cells with which it is in connection, it is impossible by simple 
anatomical investigation to trace these ner\e-fibies further, the course of a nerve’s 
fibre can howe\cr be traced bj' its ph3'siological action as well as by its histological 
characters 

The knowledge accumulated b)' the various observations and inter- 
pietations has laid down a foundation for these concepts Further 
advance, however, must be made mainly on the basis of anatomic investi- 
gation aided by clinical and experimental support 

In this Avoik, instead of the customaiy tactile method, the modus 
opeiandi chosen was elicitation of deep hyperalgesia by deep pressure 
on 01 in the vicinity of nerves oi nerve fibers, such as is noted over 
McBurney's point in cases of acute appendicitis In addition, one 
palpates foi muscle spasm 

The recognition in cases of calculus of the ureter of a constant point 
of maximum tenderness, located about 1 inch (2 5 cm) medial to the 
anteiior supenoi spine of the ilium and a little above the inguinal 
(Poupart’s) ligament, led me not only into further urologic studies but 
into studies in the anatomic laboratory ‘ This collateral study included 
the various muscles, nerves and arteries of the abdominal and related 
regions It was hoped further to correlate the growing clinical knowl- 
edge with the corresponding anatomic observations, concerning which 
the standard textbooks of anatomy proved inadequate 


ANATOMIC RELATIONS 

That a clearer grasp may be obtained of the intricate involvement of 
certain anatomic structures m the production of the ureteral re e\, 
this section on the anatomic relations is piesented Consideration vi 
be given to the following structures the branches of the lumbar p e\us^ 
such as the ihohypogastiic, ilioinguinal and genitofemoral nerves, 
ticularly their origin, course and distribution , the obliquus eihernus^a 
internus and transversus and rectus abdominis muscles, an , 

of the iliac and femoral arteries, especially the deep circum e\ 

artery nmted 

The relations of these structures to each other and to t le ass 

visceia will be included . ^ 

The truncal muscles may be divided into four groups, as 

1 The dorsal axial muscles— the posterior group i m,mh mg ^ ’C ' 
spinous and transverse processes of the vertebrae and ri is 

2 The posterior muscles of the abdominal wall an pc^i 
osoas, ihacus and quadratus lumborum 

7 I was permitted to study the students’ 

College of Medicine and also adjunct and independen 
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3 The lateral muscles of the abdominal ^^all — the obhquus externus, 
obhquus interims and trans\ersus abdominis 

4 The anterior muscles of the abdominal ^^all — the rectus abdominis 
and the pyramidalis 

The longitudinal muscles are connected b\ means of an intercom- 
municating group of muscles, m the thorax by the intercostal muscles 
and m the abdomen b} the obhquus and trans^ersus muscles These 
three groups of muscles (posterior, lateral and anterior) are innenated 
by spinal ner\ es arranged on an ob\ loush segmental basis, as described b} 
Head, and containing sensors , motor and s\ mpathetic fibers Cunning- 
ham ® stated that there is fusion of the segmental m3 otomes in the 
longitudinal posterior muscles, uliich are supplied b} a series ot mus- 
cular branches derned from the posterior rami of contiguous nenes 

It IS apparent that the association of the longitudinal and intercom- 
municating muscles ma}' be of belp m distributing ner\e fibers 111 a 
perpendicular direction be3ond the more or less segmental direction of 
the ner\es derned from the cerebrospinal nenous s}stem 

This is further aided b}' the anastomosis and plexus tormation in 
the obhquus internus muscle ot indnidual branches of the louer inter- 
costal nerves, the branches of the first lumbar ner\e and ^^hate^er ner\e 
filaments are carried b\ the deep circumflex iliac arter} in its course 
up^^ ard 

A’eix'cs — The first lumbar nerv'e is a motor and sensor} nene, 
emerging from the inter\ertebral foramen, uhich sometimes (in 50 per 
cent of cases) recenes a small branch from the tuelfth dorsal nene 
It also has a relation to the s) mpathetic nervous s}stem, by ^\a} of the 
gra^ lami commumcantes, recening branches from one or n\o s} mpa- 
thetic ganglions (frequent!) one ganglion sends branches to t^\o nerves) 
The uhite rami commumcantes, either independent!}’- or incorporated 
^\ith the corresponding gra} rami, join the upper part of the lumbar 
region of the s} mpathetic trunk The first lumbar ner\e then dnides in 
the substance of the psoas muscle into an iholnpogastric and an ilio- 
inguinal ner\ e, the ilioh} pogastnc h mg abo^ e and the ilioinguinal below 
Two independent roots trom the first and second lumbar neiwes unite 
to form a slender trunk, the genitotemoral ner\c 

In their composition, course and distribution tliese ner^es resemble 
closely the lower thoracic neiwes, with which they are m series Man\ 
authors classify the first lumbar ner-te as the thirteenth dorsal neiwe 
because of this slmIlarlt^ 

5 Cunningham D T Text- Book ot Anatomi, ed 5, edited bi Robm=on, 
New York, Y illiam ood &. Companr, 192S 
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Ilioh)pogastuc Nene There aie vaiying opinions regarding the 
origin of this neive,® but Baideen and Elting^® claimed to have found 
it oiiginating fioin tlic hist lunibai nerve in 183 of 246 instances, which 
IS the laigest senes lepoited, from the twelfth dorsal nerve in 63 of 
246 dissections, and fiom the eleventh doisal nerve in rare instances (1 
case) 

The ihohypogasti ic neive lests on the quadratus lumborum muscle 
and behind tlie kidney, not fai from the inferior pole It pierces the 
fascia and lies betw^een the transversus abdominis and the obliquus 
internus muscle, hugging mainly the lattei In this location the nerve 
frequently spieads out ovei a wide area, and a free anastomosis an 
plexus formation exist In 8 instances, I have observed an anastomosis 
with the e!e\enth doisal neive twice, with the twelfth dorsal nerve le 
times and with the ilioinguinal nerve three times Cruveilhier as a so 
obseived fiequent anastomosis with the twelfth dorsal nerve n 
dissections the iliohypogastric nerve was found five times wit m le 


When the internal oblique muscle was folded over, it was o ser 
that the deep circumflex iliac artery arises from the ® g. 

external iliac aitery and occasionally from the femoral a y, 
diately above the inguinal ligament Its the union 

border of this ligament, enclosed m a fibrous canal o ^ laterally 

of the fasciae of the tiansversalis and the iliac muse 
and upward to the anterior superior spine o t e 1 1 between 

this It pierces the tiansversus abdominis muse e an branches are 

the tiansversus and the obliquus ^ , vertically to the 

given off (1) a muscular b.anch, which ascen 

muscles of the abdominal wall to anastomos „„sclcs 

epigastric arteries, and (2) cutaneous P "" anastomose 

and terminating in the skin over the crest of the .Hum 

With other vessels nerve, occasion- 

The deep circumflex iliac artery, the ihohyp g nenc 

ally the ilioinguinal nerve and m ^ j,„ct,ons They Ire- 

travel obliquely in the same plane, but in “PP ,„terinvolvcinciit of 

quently cross There is an intricate an J ^ j have seen an 

these structures, which is networks and rings our a 

extensive plexus of nerves forming nerves 

wide area embracing the lower fou ^ 

9 Hovelacque, A Anatomie des nerfs ^ Qe, 1927 

grand s>mpath.que, chez Thomme, Pans Gas of .he 


grand s>mpath.que, chez Thomme, Pans Studv of 

I Forma., on and Pos.non o^ • ^ ...» A'-*"’""' ’ 
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lot which terminate within the plexus, others form a loop to recom- 
municate with each otlier and still others anastomose with their owm 
or other branches, terminate m the deep circumflex iliac arter} or 

T^ble 1 — Rclalton of Loiocr Spinal Rtrzes to Deep Ctreumfhr Iliac 
Aitery (IS Disseetwns) 


Iliohypogastric nene 
Ilioinguinal nerve 
Twelfth dorsal nerve 

Total 


Cro cing of Deep Circumfle\ Iliac \rtery by ^erve 


Muscular 

Mam Trunk Branch 

i»umber of Number of 

Instance:& Instancts 

Number / * \ r- *■ \ 

of Ante* Pos Ante Pos- 

In tance riorlv tenorlv norly tenorly 


Cutaneous 
Branche. 
Number oi 
Instances 

Ante- Pos 
norly ttnorlv 


lo 3 


S 9 5 


21 


Summarv 4 


Summarv B 


10 One spinal nerve ero"ed arterv 
Two spinal nerves cro'sed arterv 
1 Three spinal nerves ero"ed artery 

Spinal nerves pa'sed anterior to artery 
3 Spinal nerves pa"ed po'tcnor to arterv 
3 Spinal nerves passed antenor then posterior, to 
branches of arterv 

3 Spinal nerves passed posterior then anterior to 
branches of artery 


3ranch of ihohypogastnc nerve 
Branch of iliohvpoga'tnc nerve 

Formation of nerve, plevus 


4 Terminated in deep circumflev iliac artery 

2 Coursed parallel to main trunj. of deep arcumflev 
iliac artery 

7 Involved deep eireumflev iliac arterv 


T4BLE 2 — Relation of Point of Emergatee* v/ the Iliohypogastric Nerve from 
the Internal Oblique Miiselc to the Anterior Superior Spine of the Ilium 

(23 Dissections) 


Medial to tbe Autenor Inferior to the Antenor 
Supenor Spme Supenor Spine 

j- , * 



Number of 

Ptreentage 

Number of 

Percentage 

Inches 

iD'^tanccs 

of Ca«es 

Instances 

of Cases 

0 5 

1 0 

o 

S 7 

n 

S “ 

13 0 

14 

eoQ 

i 

4 

17 4 

o 

s- 

20 

On level with anterior superior «pme 

S 

ISO 

1 

15 

4 4 

Go 2 

Total 

23 

100 0 

O'’ 

100 0 


* Thj *3 point corresponds to the point of maximum tcndemecc 

continue as a branch running along the course of the arterj All of 
these fibers come into direct contact with the deep circumflex iliac 
arten 

The point of emergence of the iliolwpogastric nerre from the 
obhquus internus muscle r anes in relation to the anterior supenor spine 
of the ilium (table 2) 
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The iliohvpogastnc neive becomes cutaneous 15 inches (3 8 cm) 
above the subcutaneous inguinal ring The branches of the ihohypo- 
gasti 1 C neive aie 1 A niusculai bianch to the muscles of the abdominal 
wall, including a branch to the pyramidahs muscle, which is also sup- 
plied by a blanch of the twelfth dorsal nerve Sometimes a branch is 
given off to the lectus abdominis muscle (in 2 of 5 cases, according 
to Ruge, 111 14 of 112 cases according to Bardeen) Eisler followed 
the nerve filaments to the gieat tendinous inseition of the rectus muscle 
2 A lateial cutaneous bianch (similar to that of an intercostal 


nene) to the lateial side of the buttock 

3 An anteiior cutaneous branch to the skin of the anterior abdom 
inal wall, below the level of the last thoracic nerve and above tie 

os pubis 

Anastomosis The blanches to the inteinal oblique muscle on i s 
deep surface anastomose with the filaments coming from t e 
mtei costal neives, foiming a veritable plexus (Hoveiacque) 

Ilioinguinal Nerve This nerve is the second 
the first lumbal neive It may also receive fibers from the last 
nerve Not mfiequently the iliohypogastric and the ^ 

are represented for a longer or shoiter pait of then cours } ^ 
trunk When separate, the neive takes a course similar t ^ 
iliohypogastric neive, but at a lowei level, as far ^ ® plexuses 

mal wall The ilioinguinal neive was missing m 26 o 
examined by Severeano There is a vaiiation in orig 
observed by Bardeen and Elting to aiise f obsenation 

m 229 of 246 instances Ancel and Sencert ^ .rise from 

m 63 of 64 instances The neive has also a branch 

the twelfth dorsal nerve only to ^ Bardeen and Eltmg) 

from the fiist lumbar nerve (m 113 cases by i 1 5 m"’ ' 

The caliber of the ilioinguinal nerve is genera y 
of the ihoh}pogastric nerve is at least 2 mm 

.s very short, and not exceptionally loses 7 oi H 

of the anterior abdominal wall I have a 
instances) that it anastomosed frequently wit 

the iliohypogastric nerve and the it vas observed to 

m plexus formation and looping Most ' tPe P«bi‘^ 

go to the scrotum (6 instances) and yp^gastric ncru 

fnstances) It was also seen to unite with ;; .erv ‘•an!! 

65 of 11 instances) Occasionally the ihoingmn i 

and ends bv joining the tht'lK.i"-""" 

btanch from the thohypogastne "cne p 

„erve, or the thomgu.nal nerve may be absen ^ ^ 

11 Gra\, H 
&. Febiger, 1910 


Anatomv, Desenptoe and '\ppbed. td 


jS pnihd'k''” 
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Course The ner\e lies between the transrersus and the obhquus 
internus muscle and pierces the obhquus internus farther fon\ard and 
low'er than does the ilioh}-pogastric nene, it distributes branches to 
this muscle and accompanies the spennatic cord through the subcutaneous 
inguinal ring 

Branches The ilioinguinal nene distributes cutaneous branches to 
(1) the anterior abdominal wall o\er the S3mphysis pubis, (2) the thigh 
o^er the proMinal and medial parts of the femoral triangle and (3) 
the superior part of the scrotum and the root and dorsum of the penis 
(of the mons leneris and the labium majus m tire female) 

The branches last mentioned are contiguous to branches of the 
perineal and pudendal nen es As to the genital branch, it is not rare to 
see it fuse with the genital branch ot the ihohr pogasti ic nerve (Ho\e- 
lacque) The ilioinguinal nerve possesses no perforating branches 

Genitofemoral Nerve ® This nerve arises from the first and second 
lumbar nerves and unites in the substance of the psoas major muscle to 
form a slender trunk It appears on the posterior abdominal wall, 
Ijing on the psoas major musde and extending downward on the lateral 
aspect of the common and external iliac vessels and behind the ureter 
to the inguinal ligament At a variable point above that ligament it 
divides into two branches, as follows 

1 The external spermatic branch (small nerve) crosses the termina- 
tion of the external iliac vessels and, together with the ductus deferens 
and the testicular and external spermatic vessels, enters the inguinal 
canal through the abdominal inguinal ring It terminates b} suppljing 
small branches to the skm of the scrotum and the adjacent part of the 
thigh In the female it accompanies the round ligament to the labium 
majus During its course it gives off small branches to (1) the external 
iliac arter} and (2) the cremaster muscle and communicates with (3) 
the spermatic plexus of the sv mpathetic nerv e 

2 The lumboinguinal branch extends to the thigh, Ij mg on the lateral 
aspect of the femoral arterv It becomes cutaneous bj passing through 
the fossa ovalis or through the iliac portion ot the fascia lata and sup- 
plies an area of skin over the temoral triangle lateral to that supplied 
b}' the ilioinguinal nerve It communicates m the thigh with a branch 
of the femoral nerve and gives off minute branches to the femoral 
arter} 

j1/i(sc/cs —O bhquus Externiis Abdominis Muscle This muscle, 
being V olummous, has been termed bv the French the gt and obltguc 
It is musculoaponeurotic, the lateral part being muscular and tlie ventral 
part aponeurotic Its origin is muscular and it terminates m an 
aponeurosis on a level with the ninth costal cartilage and the anterior 
supenor spine of the ilium I found that the distance between this 
muscular edge and the lateral margin ot the rectus muscle varied as 
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follows no space, 1 instance, 2 5 cm, 5 instances, and 3 75 cm, 2 
instances In 5 of 8 instances, theiefoie, there is 1 inch (2 5 cm) 
space The lowei musculai edge was seen to be above the anterior 
supciioi spine in 7 of 10 instances and below it in 2 instances These 
jneasuiements weie taken at the level of the twelfth nb 

Obliquus Iiiternus Abdominis Muscle This is a broad, thin sheet 
of muscle which lies between the external oblique and the transversus 
muscle I noted that its musculai part extended to the lateral edge of 
the lectus muscle in 11 of 13 instances and 1 25 cm lateral to the edge 


of the rectus muscle in the lemaining 2 instances This muscle is appar- 
ently not responsible for the fascial space previously described 
Tiansveisus Abdominis Muscle This muscle terminates in an 


aponeuiosis, which is widest at the level of the interval between the 
last rib and the iliac crest The following variations in the extent o 
iihis inteival were observed in 9 instances (1) up to the edge of the 
lectus muscle, in 1 instance, (2) 2 5 cm lateral to the edge of t e 
rectus muscle, in 7 instances, and (3) 3 75 cm lateral, in 1 instance ^ 
In summarizing this small series, it was observed that there vas 
^ striking similarity between the aponeurotic interval of the o iqnu 
externus and that of the tiansversus abdominis muscle 


ZONES 

The anatomic data previously presented lequire clinical apphcatio 

to be of practical value of 

111 the muscles of group 1 (the doisal axial muscles) e 

the well known Murphy sign ^^ay depend ^ J girior 

algesia of the area over these muscles, which are supplied y , 

Tami of the regional spinal nerves Costovertebra ten ern 
J believe, on pressuie over the twelfth dorsal nerve, w ic 
the formation of the first lumbar neive From ^^^^stigahon ^ 
progress, I believe that the first lumbar nerve is more co 
jiroduction of this hyperalgesia than is the twelfth orsa of 

I am of the opinion that there is spasm and P^^^^ P the 

-.the muscles of group 2, which consist of the psoas j-efcrencc 

quadratus lumborum muscle I have been unable to find } 

to such hyperalgesia in the literature described m this 

Groups 3 and 4 are the two groups of abdominal wall, the 

Group 3 consists of the lateral muscles ^i^doniinis, 

obhquus externus and internus and tl abdominis and the 

group 4 consists of the anterior muscles, the palpation of the 

^"raLahs In this study methods were^ ,, 

Sdomen Muscular spasm and muscular tendernc ^ 

J B Murpin’s Surgical Clinics, Philadelphia \ 

(Companv, 1912, ^ol 1, P 459 
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a moderate diftuse pressure with the flat of the hand, for deep hrper- 
algesia more localized pressure with the finger was used These mus- 
cular signs are generall} pronounced m the posterior group, moderate 
in the lateral group and mild in the rectus muscles of the abdominal 
wall ^^'lth the patient prone, tlie flesln fibers of the obliquus extemus 
muscles, if m spasm, can be palpated as a distinct edge This edge is 
located about 1 inch (2 5 cm ) lateral to the margin of the rectus 
abdominis muscle Normal -variations of muscular derelopment modit} 
this finding The depression between the obliquus externus and the 
rectus muscle is termed the fascial space 

The spasm and tenderness of the external oblique muscle ^a^es in 
different parts, being most pronounced above the crest of the ilium, 
where its nerve suppl} is abundant, and least marked or absent at the 
upper part of the muscle In contrast, the hj posensitive fascial space 
separates the mildlv tender edge of tlie rectus muscle from the more 
tender flesh} edge of the external oblique muscle Tenderness is usualh 
greatest along the fleshy edge of the external obhque muscle The 
rectus muscle also possesses a var}mg degree of muscle spasm and 
tenderness For comenience, tins muscle has been dnided into a 
medial and a lateral edge and a bod} As a rule there are slight 
tenderness of the medial edge, moderate tenderness of the lateral edge 
and more marked tenderness of the interv^ening body This \ariation 
IS dependent, I behete, on the nerve suppl} The intercostal nerves 
pierce the deep surface of the rectus muscle and spread out close to 
the lateral edge The nerv'es extend to adjoining segmental areas of 
the rectus muscle and emerge to become cutaneous This accounts 
for the inequality of tenderness in this muscle 

The rectus abdominis, like the external oblique, muscle manifests the 
greatest amount of spasm and tenderness m its lowermost parts The 
upper limits of h}peralgesia mav extend as high as the eighth or ninth 
dorsal nerve, and occasionally higher (the umbilicus corresponds to the 
tenth dorsal nerve) 

Deep hyperalgesia has been obser\ ed to correspond w ith the course, 
distribution and emergence of the nerves and nerve fibers involved m 
the reflex 

I have observed five points of deep In peralgesn, including the point 
of maximum tenderness These were 

1 A point at the level of the first lumbar nerve, lateral to the spines 
of the vertebrae 

2 The posterior part ot the peak ot the crest of the ilium This 
corresponds, I believe to the course of the first lumbar nerve within 
or above the hollow ot the ihac fos.a and its emergence through the 
transversus muscle 
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(o t? ^ maximum tenderness, which is located about 1 inch 

(2 5 cm ) medial to and on a level with the anterior superior spine of 
the ilium Vai lations will coi respond with the data m table 2 Tender- 
ness at this point, I believe, is produced by the emergence of the ilio- 
hypogastiic neive fiom the internal oblique muscle There is also a 
less cleaily defined aiea of tenderness around this point, about the size 
of a half-dollar This, I believe, corresponds to formation of a plexus 
containing the twelfth doisal or first lumbar nerve 

4 A point diiectl}'’ above and lateial to the crest of the pubis 
Tenderness at this point is apparently due to the termination of a branch 
of the first luinbai or twelfth dorsal nerve 


5 Within the femoial (Scarpa’s) triangle, along the femoral sheath 
This coi responds, I believe, to the point of emergence of the genito- 
femoial neive and othei fibeis of the first lumbar neive This point 
has been desciibed by Livingston,^'* who elicited tenderness in this region 
by pinching the skin 

In this study the reflex has been followed to the femoral triangle 
In the lowei extiemity these points have not been worked out in detail, 
but in general it may be stated that other points of tendeiness have 
frequently been found along the inner part of the thigh, in the popliteal 
space, in the inner part of the calf and in the knee and ankle, particularly 
m the mesial rather than in the lateral aspect 

In addition, a belt of hyperalgesia, tapeiing to about 2 inches (5 cm ) 
and corresponding to the twelfth dorsal and first lumbar nerves, which 
connect all the points of tenderness pieviously mentioned, radiates over 
the crest of the ilium, above the inguinal ligament, to the pubis and to 
the femoial triangle and then along the course previously mentions 
1 have obseived patients who complained of pains m the hip, knee 
and ankle joints during and after an attack of calculus of the 
which either improved or disappeared after the attack had su si 
I am of the opinion that such symptoms are not truly arthritic, ut a 
manifestations of nerve irritation in the region of these joints 
All of the previously mentioned findings have been observe 
bilateral, noth variations in frequency depending on the un er j ^ 
pathologic condition Even in the presence of a uni atcra c 
milder contralateral reflex wms observed This will be consi 
m more detail 


vt; 


13 After completion of this work, description of a A 

found in the literature (Barney, J D A j \pril} 

Ureteral Calculus A Preliminary Report, Ann Svrg ^ 

14 L,vmgs,™, E M A Cl,„.cal S.«d, of Ihc AMom.n»l C,.« 
toneom. New York, Paul E Hoeber, Inc, J932, PP M3 C 
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These studies ha^e been made on patients presenting signs referable 
to the abdominal r\all analogous to those associated A\ith chronic or 
subacute intra-abdominal conditions rather than \Mth the tense muscles 
of the “acute abdomen ” 

The expression “Tenderness is found along tlie course of the ureter” 
IS explicable b}' ^\hat is knoiMi as lertical continuation do\Mmard of 
Tourneur’s point It is m 3 opinion that tins vertical line of tenderness 
corresponds to the deep h 3 peralgesia obsened at or about the lateral 
margin of the rectus abdominis muscle 

In ureteral disturbances, pain and h} peralgesia ha^ e trequentl} been 
found to be limited to either the right or the left side In intrapentoneal 
conditions, lion ei er, such demarcation is not so ei ident 


Table 3 — Ajwhsis of One Hundred Cases in IV Inch Routine Cistoscopic 
Eianitnciwn If as Done for Suspected brotogic Conditions 


Group 1 

Definite 

DiagTio''is 

Group 2 
Presumptive 
Diagnosis 


Group 3 

>»o Diagnosi- of Kcnnl or 
Ureteral Disease 

No oj 

2so of 

>0 of 

Cn=es 


Ca'cs 

Cases 

Calculus 17 

Obstruction of ureter 

12 

Hematuria 12 

Ureter 12 

Hydronephrosis 

9 

No diagnosi' 3 

Belvis 3 

PtO'l« 

0 

Pathologic cond tion of 

Kidner 2 

Pyebtis of pregnancy 

S 

bladder 7 


Tumor of kidney 

4 

No finding' 3 


Pathologic condition of 


No diagno'i' with posi 


bladder 

0 

tiye findings 12 


Tuberculous pronephrosis 

I 



Retrop oas ab'cc 

1 



Infarct of kidney 

1 



Spasm of ureter 




Scolio'is 

1 


Total 17 
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AXALYSIS OF ONE HUNDRED CNSES (TABLE o) 

This report is based on 100 cases in nliich routine cistoscopic 
examination n as made at the Cumberland Hospital under the direction 
of Dr John E Jennings, director of surger}, and Dr R E Kinloch, 
attending urologist, and at the Israel-Zion Hospital under the direction 
of Dr William Linder, chief of surgeri, and Dr Abralnm Ha man 
Sereral of m 3 ' pnrate cases nere included in the stud\ 

The examinations A\ere performed b} the urologists of the service 
and consisted of the usual routine including intrarenous and retrograde 
prelographic examination and roentgen and laboratorv examinations 
j\Iam of the patients were operated on I was present at each evsto- 
scopic examination, and the hospital rixrords liaAC been transcribed to 
mv personal notes, for the sake of completeness 

15 Piersnl G M Piercol s Human ^natonn Indudme Structure and 
Development^ Practical Con^derations edited ^ G C H.ilic- ed 9 Phila- 
delphia, T B Lippincott Companv 1930 pp 1S9S 1901 
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In 14 of the 17 cases m gioup 1, which consists entirely of cases 
of calculus, tlie diagnoses weie made by the points and areas of hyper- 
algesia pieMously enumeiated and they coincided with the final diag- 
noses, which weie made b} uiologic methods The calculi in these cases 
weie located as follows on the light side, in 9, on the left, m 7, and 
bilateially in 1 case The cases may be further subdivided into those 
in which the calculus occuiied in the ureter (12 cases), in the pelvis 
of the kidney (3 cases) and in the kidney (2 cases) 

Analysis of table 3 leveals that in group 2, or the cases in which 
no calculus was present, the tender points and areas indicated the involve- 
ment in ,71 8 per cent of the cases, as proved by urologic methods o 
diagnosis In the cases of hematuria m group 3 the difficulty in ai riving 
at a diagnosis makes further comment inadequate It may be mentione , 
however, that mild hyperalgesia was frequently elicited, which cmnci e 
with other clinical findings The conclusions were suggestive, but no 


definite ,, , , 

Group 3, in which no definite diagnosis was established, wi 

considered here, except to say that the cases in which the 
not significant served as ideal controls In the m 

diagnosis was piesumptive the following case will show t e i 
establishing an accurate diagnosis 

The patient in case 9, a woman, was admitted to the 
Israel-Zion Hospital on Dec 27, 1933, having been f was 

on three previous occasions for treatment of sco losi , „„ performed 

attempted by the application of plaster jackets An The patient 

m 1923 and a right salpingectomy for an / turia, stoppage of 

complained of burning on urination, frequency the lumbu 

urinary flow and pain extending P^^^f nation 

region and radiating to the vulva and the thigh S chowed that the tvelftli 

shfht spasm of the left ureter, and roentgen ion ^shmved t^^^^ , 

dorsal vertebra was wedge shaped, with a sharp 

corrugated left border 4 ,-i,nk 

the nerve truu'' 

Campbell stated that "m spinal canes pressure 
produces pam at the penphery and 
vertebrae may be mistaken for renal calculu ( 


bil^terality in is ut-' 

In cases m tvhich the lesion is apparen^ trrnTer''ffirrcnornMl 
queutly bilateral This phenomenon has ^ ,t One gmufl 

?eflex” Two theories have tuallv a bilateral pathoIo.'H 

of observers has contended that there i jj ^demonstral)!c. ai.oi a 
condition, though on onb one side is it actua > 

\V F Surgical \natom^. Ph.Iadelphn, 

nan\, 1921 
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group has contended that there is a unilateral pathologic condition which 
produces a contralateral reflex The ph 3 sical basis for these assump- 
tions has been armed at subjectnel), for the most part 

In mv analysis, based on 100 cases, this problem has been approached 
from the objectne point of Mew, on the basis of deep h}peralgesic zones 
rather than of pam per se In group 1, 17 cases of proved unilateral 
calculus 11 ere reiieiied Although this group of cases is small, the 
obsen^ations iiere carefullj^ made and iiere supported by data m other 
cases not recorded here Bilateral signs iiere obseiv^ed in 5 of these 
17 cases, or 294 per cent (table 4) As the investigation of the reflex 
becomes more detailed, the percentage should be higher 

In reiieiiing this group it is noted that the percentage of mstances- 
m which there ii as a bilateral reflex i aries from S 3, m the cases of 
undiagnosed hematuria, to 29 4 in the cases ot calculus of the ureter On 
comparison of tliese tiio extremes it is obiious that the intensit) of tlie 
impulse ma} play the important role In cases of hematuria the reflex 


T \BLE 4 — Bilatcrahi\ of the Rciiorenal Reflex 




^o of 

Bilateral 


Group 

Le ion 

Ca es 

Eefles 

Percentage 

1 

Calculus 

17 

o 

291 

2 

PtO'IC 

3 

1 

333 


Hvdronephro'i 

0 

3 

333 


Obstruction of ureter 

12 

3 

2o0 


Pj-elitis 

3 

1 

333 

3 

Hematuria 

12 

1 

S3 


IS mild, vhereas m cases ot calculus it is pronounced The \aria- 
tion apparentl) depends on the underh ing pathologic condition Patients 
vith ptosis, h}dronephrosis, pj^elitis or calculus possess the contralateral 
reflex m approximately the same percentage, vhereas for patients vith 
obstruction of the ureter tlie incidence is less and for patients vith 
the hematuria the least In conclusion, it may be stated that the greater 
the h} peralgesia, the more frequently the contralateral reflex appears 
Pottenger^" mentioned that the strength of the nene impulse is suffi- 
cient to o^ ercome the threshold of resistance 

Head also concluded tliat there is a tendency for both pain and 
tenderness to appear on the opposite side at the same spinal lei el 

PIRAI’ERTEBRIL IXJECTIOX 

The following case, in which a parai ertebral injection was gnen for 
a proved unilateral calculus of the ureter, is presented as ei idcnce of 
the location, intensity and direction ot pain produced b> irritation ot the 
twelfth dorsal and the first and second lumbar nenes during the course 

iT Pottengcr, F M SMiiptoms o: Xl'ceral Di‘=«a^e, St Louis C V MnU, 
Conipam, 1930 
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of the injection and the subsequent disappearance of previously mapped 
ou aieas o lyperalgesia on injection of procaine hydrochloride into 
t le nene loots The injection is simultaneously a nerve-stimulating and 
a nen^e-blocking piocess The result is in agreement with the five 
postulates of Steindler foi the establishment of a causal relation 
between local pain and ladiation 

J O, a man aged 36, was admitted to the Israei-Zion Hospital on Sept 
, 1937 with a history of three previous renal attacks The first occurred in 
h.ovember 1936 The present attack began three days prior to admission, with 
sudden pains in the right renal region radiating to the pubis, the base of the penis, 
the testicle and the inner side of the thigh The pain was intermittent and was 
accompanied b}^ the usual symptoms of involvement of the urinary tract, includ- 
ing hematuria The patient also complained of slight pain in the right hip, 
knee and ankle, and to a less extent of pain m the left knee and ankle and in the 
chest, particularly on the right side, on breathing Urinalysis showed a 1 plus 
reaction for albumin, many red blood cells and occasional white blood cells On 
cystoscopic examination an impassable obstruction was observed S cm from the 
right ureteral orifice, and roentgen examination revealed an irregular calcific shadow 
Ureterotomy was performed on October 20, with removal of a calcium calculus 4 
mm in diameter On Jan 3, 1938 a nephrectomy was performed for chronic 
pyelonephritis with superimposed acute cortical abscesses and a urinary fistula 
On Sept 20, 1937, at 11 45 a m. Dr E Salwen made a paravertebral 
injection of 2 cc of 0 5 per cent procaine hydrochloride into the roots of the 
twelfth dorsal and the first and second lumbar nerves on the right side Owing 
to irritation of the nerve roots by the needles, the patient noted a “belt” of severe 
pain beginning at the site of injection and shooting downward, above the inguina 
ligament, into the pubis, the head of the penis and testicle, along the inner aspect 
of the lower extremity, through the hip, knee and ankle joints and the pophtca 
region to the anterior and posterior parts of the great toe It was accompanic 
by less clearly defined pain in the abdomen, extending anteriorlj to about t ic 
ninth dorsal segment In an area about the size of a silver dollar, correspon mg 
to the region of maximum tenderness, mesial to the anterior superior spine 
the ilium, the pain was so intense that the patient, as he expressed it, fe t as i 
something burst” . 

Table S represents the various hyperalgesic areas and points 
and left sides (bilateral reflex) before and after blocking of the twe 
and the first and second lumbar nerve roots, on the right with procaine^^^ 
chloride The paravertebral injections were completed at II 4 am,* 
following notes were made jn,n 

11 50 a m There was no pain in the right lower quadran 

at the site of injection and in the penis Tcndtrii ^ 

12 00 noon There was tenderness of the right rectus muse t 

was absent in the distribution of the ninth and tenth mndernC'S \ "'5 

minus in that of the eleventh dorsal ner\c On the e si , 

absent in the distribution of the ninth dorsal ner^e, 

tenth and eleventh dorsal nerves and absent in that of the ue 

pain in the penis There vas slight burning on urination ^ ^ ^ 

18 Stemdler, A Differential Diagnosis of Pain Lon ^ J" ^ ^ u * 
tion of the Source of Pam b^ the Procaine H^drochlorKie ^^ctho ! J 

110 106 (Jan 8) 1938 
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12 10 p m There were no pains m the preiiousK painful areas including 
the penis The other intercostal ner\es were considerabh less tender 

12 20 p m There w as no burning on urination There was no pain or tender- 
ness in tlie abdomen or the lower extremities All the areas of the left inter- 
costal nertes were normal except that of tlie se\enth dorsal, m which there 
was a plus-minus response The patient breathed more freeh, with no pain m 
either side ot the chest on deep inspiration There was persistence of a point of 
mild maximum tenderness 

12 25 p m All tlie intercostal neries were normal, including the left 
seientli dorsal nerie There was no pain in either side of the chest, the abdomen 
or tlie lower extremities 411 iniohed muscles were relaxed, including the posterior, 
lateral and anterior groups The dorsal axial muscles were dough 3 to the touch, 

T^ble 5 — Somatic Hyperalgesia Before and After Paravcitebral Injections* 

III the Ti’.eljth Dorsal and the First and the Second Lit nbar 
\ cnc on tJiL Right 


Right Side 

Left Side 

X ^ 

— — *■ / 

tfter FoUomng 

\fter Following 

Before Soilin Dav 

Before 35 Mm Day 


First lumbar nerve (near vertebra) 

2— 

— 

1-r 

1- 

— 

± 

Posterior to peak of cre^t of ilium 

2_ 

— 

± 


— 

— 

Masimum point 

3- 


2- 

1- 

— 


Inguinal belt 

2^ 

— 

- 


— 

•i. 

Pubis 

2— 

— 

— 


— 

— 

Femoral triangle 

1- 




— 

— 

Popliteal space 

3- 

— 



— 

— 

Medial malleolus 

1- 

— 


’± 

— 


Lateral malleolus 

± 

— 

“ 


— 

— 

Rectus muscle Medial edge 


— 

— 

— 

— 

-h 

Body 


— 

rr 

1- 

— 


Lateral edge 

1- 

— 


— — — 

— 


External oblique musde edge 

Upper part 

1- 

_ 

— 

— 

— 

- 

Lower part 

2— 

— 

— 





• Injection of 2 cc of 0 5 per cent procaine hTdrocliloride into the nerve roots 


permitting distinct palpation of the surrounding bom landmarks Pnor to the 
injections all of these muscles had been spastic throughout 

At 9 00 a m on the following dai, without anj further medication or treatment 
the patient felt considerablj imprmed The tightness in his chest had disappeared 
entireh, and all pains were about 25 per cent less Before the injections he had 
had shooting pains eien ten to fiiteen minutes, which were now gone The 
abdominal pain and burning on urination had become onh a smarUng sensation 
The pains in the chest, right hip k-nee and foot had disappeared 

The irntation of the tttelfth dorsal and the first and second lumbar 
nerte roots bt the needles used in the mtections reproduced the entire 
nerte reflex 'caused bt a ureteral pathologic condition except the 
bilaterahty Subsequenth , when the procaine Indrochlonde injected 
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TnTl anesthesia of the zones 
.utnmphJlufi ' ” ■'" purpose had been 

'ind!!.? ‘'t« natures to the injections requires further 

ih<'. ’ nference to hilatei.ihh , it ma) he said that although 

t 10 injections ccoie adininistcicd on the right side onl>, the reflex dis- 
{ e.ucc entire \ on tlie Ic ft side .dso and remained considerably dimm- 
itc on tic < a} after the' pat«i\ei ichial injections This evidence 
s roiig \ suggests that the ic/lex on the side opposite the lesion may 
)C t lie to spreading of the impulses from one side of the body to the 
<it ler he conclusion ma\ be drawn, therefore, that a unilateral lesion 
nia\ produce a contralatcial reflex 

iluee tepes of [lam were felt (1) muscular pam, w'hich w'as dull 
and \ague, (2) pain m an area the size of a silver dollar, corresponding 
to the point of maximum tenderness, and (3) radiating pain, w'hich was 
sharp and well defined 


Ik mllowmg case is tint of a inticiit presenting all of the ureteral hj'peralgesic 
arc IS who uas guen p.ira\crftbral injections bj Dr Sidnej Immergut Para- 
Ncrtcbral injections were made scparatch into the left twelfth dorsal nerve on 
\ug 12, 193-1, info the left first lumbar nerte on August 14 and into the left 
second lumbar ncr\e on August 27 It was obser\ed tliat after the injection 
into the first lumbar none root the lij peralgesia was considerably diminished, and 
the point of maxmiutn tenderness dropped from 4 to 3 plus After the injections 
into the twelfth dorsal and the second lumbar nerv'e roots, however, there was 
onlj a slight change 

The radiation of pain induced by faradic stimulation of the ureter 
by Ockerblad and Carlson corresponds in many respects to the irrita- 
tion of the spinal nerve roots in the paravertebral injections 


MECHANISM 

The material presented in this report wmuld be without point 
the mechanism of uieteral afferent nerve distribution were consi ere 
and hypotheses foimulated concerning it Such hypotheses can be ase 
only on an analysis of the anatomicoclinical findings i i , - 

Cushing after injecting cocaine into the ilioinguinal and 
gasti 1 C nerves noted that sensation disappeared in the oblique an 
verse muscles Lennander after division of the nerves in an inci^ 
thiough the sheath of the rectus muscle observed the mesia 
the incision to be ivithout sensation It is generally observe , 


19 Ockerblad, N F, and Carlson, N E 

aradic Stimulation! in Man, Proc Soc Exper Biol & Me Radical Cure 

20 Cushing, H The Employment of Local Anesthesia m ‘ the 

f Certain Cases of Hernia, with a Note upon the Nervous 

igiimal Region, Ann Surg 31 1, 1900 
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Atu>ifliii^ Id 
ilu 

j'.itaiUs l)t lonij' I 
tiu ‘'C\Cll{_\ of 

u*cot;tij/tc! m .m 
lioti (»t pam 


1 thcH .IK '’ensii?\c atid In poscnsitne persons, 

Mils, in, h manifested ,s modified b) nbether the 
f> one d, the otiui taUi 4 t>r\ Another variable factor 
u nidi )ir pioecss f Jiosc tuo considerations must be 
attempt lo euiluatc clinitall_\ the intensity and distnbii- 


ihe folloniii" Inpothescs imu therefore be submitted 

^ ^ nnnimal and unilateral rcntK is confined main!) to the twelfth 
I a niu t le Inst and the ■’CcoikI lumbar spinal ner\e In the penph- 
tia ^ 'Ulion, diflusinn to outhni" /ones takes place by transmission 
f> t le imjni sts to adjoimn”- nencs by \\a} of ner\e anastomoses and 
]ile\us foimation 


In the mmim.d .md bilateial lefiex the invasion takes place addi- 
Iiona h m the same spnial sef,mient and on the contralateral side 

o In the maxiinal leflcv there is difiusion beyond its localized 
eonfincb into the surrounding segments, that is, the chest, the upper part 

of the abdomen and the lower extremities, either unilaterally or 
bilaterally 

4 In cases in which bilatcrality is present, the contralateral reflex 
IS less intense than the reflex on the involved side The greater the 
intensity of the stimulus on the aflected side, the more frequently the 
bilateral reflex is present 

The extent of the entue reflex depends on the intensity of the impulse 
and the threshold of resistance 

The ureteral reflex has been obseived in cases of gastric oi duodenal 
ulcer, disease of the gallbladdei and coronary attacks 

In conclusion, it may be stated that the initiation of the impulse is 
b} wmy of the autonomic neivous sj^steni at the site oi the stimulation, 
in the pelvis of the kidnej'’ or m the uretei, and that the impulse is 
tiaiismitted afteiently by peiipheial distribution to the body wall by 
W'ay of the twelfth doisal and the first and the second lumbar spina 
nerve Diffusion may take place into higher and low^er segments, either 
umlateially or bilaterally by way of neive anastomoses 


SUMMARY AND CONCLUSIONS 

The relations of the iliohypogastric, ilioinguinal and 
neives to the muscles of the trunk are reviewed and additional 
observations recorded Plexus formation and anastomosis o 
hypogastric nerve with adjoining spinal nerves and wit 
circumflex iliac artery were observed A vamation w^as note 
point of emergence of the iliohypogastuc nerve from tie 

25 Libman, E Observations on Individual Sensitiveness to PaWi I 
102 335 (Feb 3) 1934 
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oblique muscle The aponeurotic inter\als of the external and internal 
oblique and transverse abdominis muscles were found to i ar\ m v idth 

IMuscle spasm and tenderness u ere observed oi er the external oblique 
and the rectus abdominis muscle, and to a less extent oi er the mten ening 
fascial space 

Tlie upper limits of h 3 'peralgesia were found to extend to the 
eighth or ninth dorsal spinal nen e or higher and the lou er limits to the 
second lumbar ner\ e 

Fi\e points ot deep h 3 peralgesia were obser\ed 

1 At the first lumbar nerve, near the spine ot the \ertebra 

2 In the posterior part of the iliac crest 

3 One inch (2 5 cm ) mesial to and on a level with the anterio'- 
supenor iliac spine (point of maximum tenderness) Normal anatomic 
lariations were noted 

4 Abore and lateral to the crest of the pubis 

5 Within the femoral triangle 

These tender points were frequentl 3 tound on the side opposite the 
morbid process In 14 of 17 cases, or 82 4 per cent, the lesions were 
localized b 3 ' means ot these points 

Joint pains which occurred dunng an attack of calculus ot the ureter 
disappeared on alienation of the attack 

“Tenderness along the course of the ureter” w as found to correspond 
with tenderness along the lateral edge of the rectus abdominis muscle 

The contralateral reflex associated with a unilateral lesion was 
obser\ed in 29 4 per cent of cases of calculus of the ureter Tins is 
know n as the “renorenal reflex ” 

A patient with calculus of the right ureter and bilateral plnsical 
findings recened parai ertebral injections ot 2 per cent procaine hjdro- 
chloride into the twelfth dorsal and the first and the second lumbar 
spinal nene root on the right side A stud} was made of the tender 
points, areas and s 3 mptoms occurring bilateral!} before and after the 
injections 

The mechanism of distribution ot the afterent nel^es particuhrh 
the peripheral, was studied from the anatomic and trom the clinical 
point of Mew The imohement of the twelfth dorsal and the fii.t 
and tlie second lumbar nerve m diseases of the ureter was anah/ed 

H}potheses relatne to the mechanism of the ureteral reflex are 
tormulated Consideration is gnen to (D the minimal and unilateral 
ureteral reflex, (2) the minimal and bilateral ureteral reflex (3) the 
maximal ureteral reflex and (4) the contralateral fbilateral) ureteral 
reflex 



MORBIDITY CAUSED BY OPERATIVE 
COMPLICATIONS 


WILLIAM C BECK, MD 

CHICAGO 


In considering the value of an}'’ operative procedure, critical analj'sis 
of seveial factors is necessary The mortality of the operation must be 
compared with the moitality of the disease for which it is performed, 
and the complications of the opeiation must be compared with the com- 
plications of the untreated disease In a review of any series of opera- 
tions it may be seen that both fatal and nonfatal complications arise, 
which are not inherent in the type of operation but may be sequelae of 
any suigical pioceduie These include wound infections and pulmonar) 
lesions It is this group of postopeiative complications that I wish to 
discuss 111 this paper It has been said that all surgical procedures, no 
matter how simple, are attended by some risk of complications 
surgical science advances, the number of such complications wi 
reduced toward the minimum During this evolutionary process, w 
ever, many prophylactic and therapeutic measures have been an 
be suggested These must be caiefully weighed, the good ones 


retained and the poor ones discarded 

Wound infections probably constitute one of the most commo 
of postoperative complication In a recent survey of seventeen s 
teaching clinics,^ I have found that there aie almost as man} 
practice for the preparation of the operative field and t le 
of asepsis in the operating room This might mean that a 
are perfect, that none are perfect or that it is not cnown v 
best The last is probably nearest the truth The tp a 

of knowledge is that studies of wound infection ave e 
large extent, in vitro rather than m vivo True ^ eight 

rarely if ever been made, but they are necessary o g 


to the many variables involved attempted to 

A similar problem confronted the obstetricians, ^^^eral of 

study the effects of their aseptic methods ^ P ^ je a detailed 

the local obstetric societies appointed commissions, vho m ^ 

Department of Surgery, University of 
Surgery. Cook County Hospital, service of Dr J K > 

^“'fBeck, W C Preparation of 33^8^^^ (VoO 

Seventeen Surgical Teaching Clin.es, Arch Surg 
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stud^ of the problem The} tound that the first prerequisite was to 
define w hat constitutes morbidit} in a gn en case and then to make this 
definition hard and inflexible for the purpose ot comparatne stud} 
Not all of the i arious commissions actn e throughout tire United States 
ha^ e adopted exacd} the same definition, } et the material of each group 
IS suflficienth large to make possible certain i aluable generalizations - 
Substandard methods ot treatment have been recognized, and a definite 
reduction in maternal morbidit} has been rendered possible The prob- 
lems ot general surger} , because of their \ ariet} and complexit} , are not 
so easih applicable to comparati\e stud} as are those ot obstetrics In 
the search lor a metliod ot stud} and statistical evaluation, however, 
the following anal} sis was carried out 

METHOD VND MVTERI-VL 

In reviewing a rather large series o£ old charts, it was found that manv ot 
the complications which had evidenth arisen were poorlv recorded This was true 

Tabix 1 — Operative Complications 


Total numtier of cases with uncomplicated convalescence 
Total number of cases with complicated convale'cencc 

Total number without li«ted complications but with abnormal proloncation of 
fever 

Total number with complications but without abnormal prolongation ot fever 


332 (73S~o) 

ns (20 2^^) 

15 (3^c) 
6 (1 Ti) 


Report on 4=0 ca=es (thvroidectomr ™ '”^!,,„?|™°mpaTh^ectomr ro’ia'’°e*r^ 

cases miccellancous [ma^tectomv remoxal of tumors P 

not onl> of the records in the private hospital but of those in the teaching clinics 
and charitv hospitals It was therefore necessarv to work foiwvard rather than 
backward in studying the cases To do this adequateiv I enlisted the ^er'uces ot 
the semor surgical residents in the chantv hospitals Thev were given a com- 
pheauon sheet” to fill out for everv case (table 1) This was done at the Um^ 
of discharge of the patient from the institution The records a jeport 

of am preoperative complication, of the character f ° f ^ 

^ 1 The t\De and rate ot the pulse were 

and of the postoperatne complications li ^ . r _ 

recorded and also the postoperative duration of tachvcardia The height of the 
recoroea, ana aiso ue v v a,,rauon of anv febrile reaction were recorded 
postoperative temperature and the durauon , r ,i,„ ip„i nri-tpc were 

In a small series of cases, total and differential counts of ‘Je le^cvT« 
carried out and correlated with the postoperative course 

determinahons of the sedimentaUon ""^®\"hen°ver There was doubt about 
penod and correlated with the ,,,re careiullv reviewed 

the presence of complications he . nte in which 

for anj possible clues The latter P ^ j expectorating large 

.. ,.a, ,h.. ,ha .. ,„e • p.oare-. 

amount, ot tollott mucu. „„,d dt-ordetl 

notes of anv pulnionarv complication In , a 

as incomplete or the attending surgeon was questioned 

' .1 rr.mniittci on Matcrinl W tin re Snii-tic- 

2 Cornell E chairman ol f U. tlit author 

Chicago G\ necologicnl Soclet^ 
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Wlicnc\cr possible, sonic type of definition was coined for the different com- 
plications Claude Beck’s classification of wound infections was used so that an 
accurate analysis of the course of wound healing could be obtained Only the 
obiious neurologic and psychiatric complications were listed unless consultation 
notes were available The same held true for cardiac complications, so that 
possibly' some of tlicsc were missed Pulmonary complications were classed as 
bronchitis, bronchopneumonia, lobar pneumonia, massive collapse of the lung, 
atelectatic pneumonitis and embolic phenomena Complications in the urinary tract 
weie noted only' when they' were productive of fever, and caused obvious changes 
m the urine For example, retention of urine demanding catheterization was not 
recorded The recording of gastrointestinal complications was carried out only 
when such complications were of significant importance Thus, postoperative gas 
pains” do not appear in the records unless they were significant of infiammaton 
or obstructive ileus Minor cutaneous manifestations, such as “sheet rash, were 
not recorded Serious cutaneous conditions, e g , decubitus ulcers, were recor e 
For the purposes of this study, only operations performed m an uninfected 
field or those in which the danger of infection was presumably minima were 
used Tlie inclusion of other operations would have complicated the pro em o 


Table 2 — JVound Complications 


Number of eases studied 

Number of ca«es with wound complications 

Group I 
Group II 
Group III 
Group IV 
Group V 
Group VI 
Group VII 
Group VIII 
Group IX 


450 

m (12 W 


IS cases (Stenle bematoma) , 
9 cases ( Wed hemafoma) 

12 cases (MiW 


(Secondary hemorTboEet 
(Stenle beraatoma) , 
ViornatOma) 


12 cases (MiW 

17 cases (Moderate mfeehon) 

2 cases (Serious infection) 

1 case (Evisceration) 

^ „ /-XYnM-neti: Of CQ 

1 case 
None 


(Evisceration 1 
(Necrosis of edfres) 
(Sinus or fistula) 


much For example, interval appendectomies and and 

cholecystitis were included, ^hde ^niilar operations for^^^ 
acute cholecystitis were not included All of thes 

according to Beck’s classification (table 8) „Hpred as eialuations of 

The results of this investigation are not to be con out m d’ccc 

any standard or specific procedure The pp patients of different 

different hospitals with the use of different techm p„vite 

classes Two of the hospitals were chanty msti ’ preparation 

The operations were not all earned out by the sam d even m the 

of the operative field differed markedly in the statist.^ 

same hospital with different operators To Jibtam a ’ later m Jin^ 

certain definite rules must be f J’L co"'P>IecI here represent 

article It must be remembered that the s 

composite picture , , from table k the oi>e 

In this senes 450 cases were studied hern.orrbaplnes, 

tions were divided into four groups thyro consisted of , con 

and miscellaneous procedures The first two b grot! 

.7re performed m tissue absolutely n-cted foM-t 

tamed some m fields which might be consi a gr 

appendectomies m the interval stage No case 
ruminated field was included in the senes 


(TI 
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The first object of the studr ^^as to find some criterion for tlie presence ot a 
complication of the normal postoperatu e coni alescence For 15 patients, daih 
leukocite counts were carried out during the first si\ postoperatu e dais One of 
the patients had seiere bronchitis, and 2 had wound inlections of moderate degree 
The leukocite counts of these 3 patients with complications were slightli Ingher 
than those ol the normal patients Eight of the patients, howeier, had eleiated 
leukocite counts for all of the period studied, and the difference in this respect 
between the complicated and the uncomplicated conditions was not found to be 
sufficient to warrant earning out this procedure as a routine In another series 
of 10 patients, the sedimentation rate was studied daili for a similar period In 
this series there were 1 patient who had thrombophlebitis and 1 who had a moderate 
wound infection All of these patients had accelerated sedimentation rates, but 
the rates for the patients with postoperatu e complications did not differ appreciabli 
from those for patients with an uneientful coni alescence 

It was noted that nearli all of the patients studied had a postoperatu e rise m 
temperature The degree of the rise did not appear to be correlated with the 
seieriti of the operation o'" with the complication in the postoperatu e course 
The status ot the patient at the time of the operation did not appear to haie am 
bearing on the height of the febrile reaction The feier usualh subsided bi the 
third or fourth postoperatu e dai Howeier it was noted that when a complication 
occurred the temperature almost imariabli remained aboie 99 6 F after the lourih 
postoperatu e dai or rose aboie this lei el during the postoperatu e course Taking 
special note of this fact, I renewed the histones of the patients who had been 
discharged as without complications and who had had a temperature aboie 99 6 F 
alter the fourth dai, and in most instances found an explanation One patient 
was discharged from the hospital, after a supposedli normal com alescence, with 
a temperature ot 100 F He returned to the hospital eight dais alter discharge 
with a deep subfascial collection ot pus which required eiacuation \ second 
patient was returned to tlie re’erring phisician, who reported eiacuatmg seieral 
cubic centimeters ot serum Irom the wound two weeks after discharge When 
the case historj was renewed it was found that the patient had had a persistent 
febrile reaction during the postoperatiie course As will be seen from table 1, in 
onlj 3 3 per cent of the cases m which there was a temperature of oier 99 6 F 
after the fourth dai could no cause be tound Some of these cases were in the 
earlier group, studied before we became aware of this phenomenon In onli 16 
per cent of the cases was there a complication unattended bi this rise in tempera- 
ture In none of the latter cases were seiere complications present In 1 of them 
there was a massue collapse of tlie lung which was immediateli reduced 

The pulse rate did not appear to be significant Ham patients had delations 
of pulse rate without am complication while others with seiere complications 
had little or no delation in the rate 

PREOPERATI1E COMPLIC 1TIONS OK ISbOCI VTED P ITHOLOGIC LESIONS 

It Will be noted from tables 3 to 6 that the percentage ot preoperatne 
complications is ier\ high There are seieral reasons for this Certain 
lesions were tenned complications although thei were a part of the 
disease tor which the operation was pertonned For example thiro- 
toxic heart disease was listed as a complication ol hipertln roidism Sim- 
ilarli hipertension was listed as a complication in 2 cases in which 
splanchnicectomi was pertonned lor its reliet It iiiidoiihlcdli tnic 



lABiL 3~Comphcatious Folloiving Thy) oidectomy (70 Cases) 



Number 

Percentage 

PrcoiKinUite associated pathologic lesions 

40 

67 

Tlijro toxic heart disease 

36 

61 4 

Ul iicrtenslon 

2 

28 

Kciial dainago 

2 

2 

Mild psjcliosis (coexistent ulth tliirotoxic heart) 

1 

14 

Postoperatii e eomplica t/ons 

11 

157 

V ouiid infection (group 11, 2 group HI, I. group "V. 1) 

4 

69 

Thsroid crisis (mild) 

2 

28 

Puhnonarj coinplicatlons 

4 

59 

Auricular llhrilliitlon 

1 

14 


Table 4 — Complications Folloiving Heniionhapliy (145 Cases) 



Number 

Percentage 

Preoperatie e complications 

4 

26 

Pulmonan tuberculosis 

2 

1 3 

fajphiiis 

2 

1 3 

Postopciativo complications 

22 

Id 2 

Wound complications (group II, 3, group III, 2 group IV, 1 
group Y, 9) 

15 

10 S 

26 

13 

0 7o 

Pulmonary complications 

4 

Urinary complications 

2 

Abscess on arm 

1 


Table S — Complicattons m Lapatoiomies (175 Cases) 


Number 


Percentage 

Incidence 


of percentage of 
Compbciitions 


Pieoperativc complications 
Debility and cacbc\ia 
Ser ere secondary anemia 
Dehydration 
Cardiac lesions 
Psycliosis 

Previous nephrectomy for tuberculosis 

Postoperative complications 

Wound infection (group I, 1 group II. 4 group 
III, 4, group IV, 9 group V, 7 group VI, 1 
group VII, 1) 

Pulmonary complications 
Unnary complications 
Inflammatory ileus 
Cardiac complications 
Thrombophlebitis 
Furuncles and carbuncles 
Decubitus ulcers 
Subphrenic abscess 


28 

12 

5 

5 

2 

1 

1 

67 


27 

15 

10 

5 

3 

2 

2 

2 

1 


US 

6S 

27 

27 

11 

05 

05 

SS2 


48 9 
19 S 
393 
9 

45 
4 5 


16 4 
85 
56 
28 

17 
09 
09 
09 
0 45 


40 3 
224 

la 
7 5 
45 
23 
28 
23 
1 1 


Table 6 — CompheaHons in Cases of Miscellaneous Operation ( 
(Mastectomy, Removal of Tumors, Sy mpathectomy, ^ 

f pcrccnu''-,'^ 

Coinpllcetifin 


preoperative complications 
Hypertension 
Anemia 
Cachexia 
Diabetes 

Pulmonary tuberculosis 

^°®''’^"ounrinf»'’tooup II, 4 group lH. 
group 2 group Vr.l group VIII, D 
pulmonary complications 
Cystitis 
Gastroenteritis 
Paronychia 


Number 

8 

3 

S 

I 

1 

1 

18 




13 3 


ir 
1 7 
17 

30 


ICC 


12 5 

32 8 
l-S 
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that onl}" too often certain associated lesions remain unnoticed before 
the operation and are brought to light during the convalescence This 
ma} be because of incomplete examination ot the patient On the other 
hand, certain of these complications are recognized and are not espeaalh 
considered until they are aggravated or altered b} the operative pro- 
cedure Thus, m 1 ot the cases m which laparotomy (cholecj stectomj ) 
w as done, a notation appeared in the report ot the ph} sical examination 
that the heart vv as enlarged and tliat there vv as a loud, blow ing s} stohc 
munnur On the tliird postoperative day the patient had an irregular 
pulse and an auricular fibrillation No medical consultation had been 
held in this case, and it is possible, as the operation w as not urgent, that 
medical care might have prevented this Routine examination of the 
unne of surgical patients not infrequentl} brings to light diabetes The 
case IS then almost mvariabl}' considered in a special light, and surgical 
intervention is delajed for the proper care ot the complication Other 
preoperative complications should have the benefit of similar con- 
sideration 

Tvble 7 — Postopcratr c Da\s tn Hospital 


Uncomplicated thvroidectomies 
Complicated thyroidectomies 
Uncompheated hermorrhaphie 
Complicated hermorrliaphics 


0 92 days* * 
6S4 days 
10 2 days 
15^ davs 


* Patients remaininp in the hospital for social service dispo'al have Iccn eiCjuded 


Of the 450 cases studied, some preoperativ e complication vv as present 
in 78, or 15 3 per cent As ma} be observed from table 2, 57 per cent 
of the patients on vv horn th} roidectom} vv as pertormed had preoperativ e 
complications There were postoperative complications in 11 cases, in S 
ot w4uch there had been preoperative complications This is as would 
be expected, i e , a patient in vv hose cases there are preoperativ e com- 
plications will have a more complicated postoperative course Never- 
theless, one should glean from such figures that, as precautions are taken 
in the treatment of preoperative complication, the frequenev of post- 
operative complications will be reduced 

POSTOPERATIVE CO■\IPLIC■\TIO^S 

From table 1 it will be observed that ot the 450 patients 332, or 73 S 
per cent, had an uneventtul convalescence, whereas IIS, or 26 2 per cent, 
had some complication during the postoperativ e course It is interesting 
that in no case was more than one complication noted This mav be due 
to lack of observation on the part ot the person filling out die report 
but IS more probablv due to the fact that the presenting complic'ition 
overshadowed tlie secondarv one There were 5 deaths in tins sene-. 
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^ i'loiij a Miulciit infection ? r. 

e\pIoiatoiy laixiioloniy for an nio^“ embolism, 1 foIlo;\ing 

an e\isccialion Tins lathei In ^ and 1 folJoiving 

<3T0 of opc,al,ons wl„cl. «c.e setoM f T " 
tions) and to the ’-iin 

noted, singled shock^and nnportant complications have not been 
occin, since the opLrot ^ 11 ^" 
produce shock, although several ^asf 

complications rehted^o composed of 

eiatecl to the iioimd In the senes of 450 operations 

» -Class, fc„Ho„ of Wo,,„i Ueah„a (Gaud, Beef) 


n 21?“ Mounds 

C Wo*uSd<f!!f surgical wounds 

Vv unds m a grossly contaminated field 

Subclassiflcation 

T by Mimary intention 

TT hemorrhage 

rrr hematoma 

TV hematoma 

^ “serom^^!^”' abscesses. 

VTT spreading infections 

-orff gy'scerations 

Viri Newosis of the edges as in plastic operation 
TV ®'^h(mtaneous dissections etc 
■lA Persistent sinus or fistula 


BecL, O Personal communication to the author 


there were 56 wound complications (table 8) , i e , after 12 4 per cent 
^ ® wounds showed abnormal healing (not all these wounds verc 
IS a very high figure, comparing unfavorably with the 
pu IS ed statistics (with the exception of those published by Meleiic) “ 
in 34) We believe that there are several reasons for this The most 
important, in our opinion, is that the diagnosis of a complication refer- 
able to the wound was made after careful study of the wound rather than 
hy study of the chart after the patient had left the hospital All of the 
complications which occurred in the wounds were included, not onh 
those which caused frank suppuration Most of the patients i' ert 
operated on in amphitheaters in the presence of students and iisiior' 
Many of the visitors in the amphitheaters did not vear caps or in-i'l- 


3 Meleney, F L Infection in Clean Operafne Wounds ^ \irt 
Stud\, Surg, Gynec & Obst 60 264, 1935 
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but a glass shield ■* in one ot the hospitals separated them from the opera- 
tion In the other hospital there is no special shield for the prei ention of 
droplet infection The preparation of the operative field m the three 
institutions differed In the first, the skm was prepared with a 6 per 
cent tincture ot iodine or with the compound tincture, the excess being 
renioied with alcohol In the second, the skm was washed tor ten 
minutes with sterile soft soap U S P (grSen soap) and stenle water, 
this was followed b}"^ application ot the compound solution of mercuric 
chloride described b} Vaichuhs and Arnold® In the third institution, 
the skin w as w ashed w ith soap and w ater f or fi\ e minutes, and mecresin 
was then applied A compaiatiie stud} will be presented m a subse- 
quent report, tor reasons outlined under statistical comparisons 

In this series the wound infections were incompleteh studied from 
the baeteriologic standpoint In the 2 cases ot serious and spreading 
infection a hemolytic streptococcus was reco\ered Cultures were 
obtained m onli 2 ot the cases of mtected hematoma, in 1 of these 
Staph} lococcus albus w as recoi ered, w hile in the other a staph} lococcus 
of the hemol} tic t} pe w as found on culture 

It w ill be noted from table 7 that the largest group ot w ound comph- 
cabons resulted from hematomas m the w ound I have noted that w hen 
the edges of the w ound are slightl} raised and slightl} reddened a h} po- 
dermic needle inserted into the wound will usualh aspirate a small or 
moderate amount of old blood or of blood-stained purulent material I 
therefore came to the beliet that these w ere small hematomas rather than 
infections The one eiisceration occurred alter an explorator} lapa- 
rotom} in a debilitated and cachectic patient w ith an inoperable carcinoma 
of the stomach There were no cMdences of wound healing m tins 
patient, and the wound was infected The e\isceration took place on the 
eighth postoperatne da}, and the patient died 

The next most common complication was pulmonar} As will be 
observed from table 9 most ot the ailments in the group were classified 
as bronchitis It was difficult to determine how mam mamtestations 
were necessar} to justiti a diagnosis of bronchitis but it was thought 
that a significant tebrile reaction associated with cough and chest rales 
was sufficient AMiether or not this minor bronchitis represented small 
areas of atelectasis is not in the proi nice ot this discussion There w ere S 

4 Some question as to the cfficaci ot the glass chield might be rarcd according 
to the researches of A ells F Paper^ on Air Borne Infection Cambridge Mass 
Harvard Lniversitv Pre's, 1937 

5 Vaichuhs T A, and Arnold L A New Bactenoadc Surg, G\ncc &. 
Obst G1 333, 1935 

5a Alecresin (Tjpjohn) is composed ol alcohol ■'0 per cent secoadan amvl 
tricrcsols 01 per cent orthohvdroxviphcnvl mercuric chloride 0 1 per cent and 
acetone 10 per cent 
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lesions definitely' classified as atelectatic Further study of this question 
IS in 01 del Con elation with the modes of anesthesia was not carried 
out in this senes 

In the enliie senes there were 13 patients, or 2 8 per cent, with 
complications leferable to the urinai}'^ tiact There w^as usually mild 
c} stitis, although there was 1 instance of violent cystopyelitis which 
resisted therapj'’ In i eviewlng the chai ts it was found that only 6 of the 
patients had had retention of uiine requiring catheterization The com- 
plication aiose most fiequentlyf in y'^ouiig persons 

Thrombophlebitis of the femoral vein occurred in only 2 persons in 
the entile senes Both of these patients had varicose veins, and 1 of 
them had received several injection tieatments of the veins before the 
operation No definite predisposing factors other than this could be 
ascertained In 1 of the patients the thrombophlebitis was mild and the 
patient’s stay in the hospital w^as not greatly prolonged, while for the 
other patient hospitalization was prolonged to six weeks 

Table 9 — Ptihuouary Comphcations 


ISutnber of cases studied 
Number of pulmonary complications 

Classed as bronchitis or traeheobronchjtis 
Classed as atelectasis or atelectatic pneumomtis 
Classed as lobar pneumonia 
Classed as bronchopneumonia 
Pulmonary embolism 
Pulmonary infarction 


2S (6 2%) 
12 
S 
1 
4 
2 
1 


The other comphcations were so inconstant that discussion of t lem i 
scarcely indicated 

DUKATION OF HOSPITALIZATION 

The economic factor of operative complications is not 
It IS naturally important to determine how much longer tie 
with complications remained in the hospital than those who a a 
convalescence Today, when hospital insurance is becoming ac ^ 
this factor will have to be taken into serious consideration 5 cnes 

be talcen as an index of the severity of the comphcations ^^j^pgj-,son 
only the thyroidectomies and herniorrhaphies are ^ ® mtients 
As is seen in table 6, the average stay m the hospita or i 
whose cases comphcations followed thyroidectomy was ^j^^ccncc 

two hundredths days longer than for those wit (]aw- 

For the herniorrhaphies the difference was five an performed 

This means that the patients on whom the ho=p){'^ 

spent thirty-two and twelve-hundredths ^ Jpprhaphj v rs per- 

because of a complication, while those on wh jpptps c'tra d 

f ormed spent one hundred and twenty -three and tuo 
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m the hospital This figure ould probabl} be much higher for a senes 
of pnrate patients, as such patients are often kept in the hospital until 
all endence of the complication has disappeared It is also -uorth 
noting that the complications following th} roidectomies and hernior- 
rhaphies ■^^ere mild and innocuous in comparison iMth those tolloiMng 
laparotomies and miscellaneous operations 

COJIilEXT 

It uill be noted from the toregomg section tliat onh the complica- 
tions ■^^hlch follow surgical operations m general hare been discussed 
These are the ones which are often neglected and Mewed with equa- 
nimit} until some minor complication deielops into a major one When 
this occurs there is usualh a general change m technic, followed br 
another period of quiescence until the next accident I behere that 
surgeons should keep their teclmics m a constant flux, discarding the 
poorer methods for the better This is possible onh with comparable 
statistics klam factors enter into the pathogenesis of the aforemen- 
tioned complications To eraluate anr one of them all of the others must 
be kept at an absolute or relatl^ e \ alue For instance, in e\ aluating the 
comparatn e merits of silk and catgut for suturing infected w ounds, the 
same type of patient must be used in all instances , the same surgeon 
must do the operating, preferabh with the same team, the same opera- 
tion must be done , the same preparation of the operatii e field must be 
carried out in the same operating room, the season of \ear should be 
the same, and the same draping and sterilization tedinic must be used 
Aboie all, the series must be sufficienth large to obriate minor differ- 
ences not noted Therefore, this series is not a fit subject for com- 
parison, as it IS heterogeneous rather than homogeneous It is reported, 
howerer, as possibh forming a base line from which further statistical 
study may proceed 

In renewing the practical lessons learned from this studj one finds 
that probabh the most important is that an explanation can usualh be 
found for a temperature which remains orer 99 6 F for more than 
four dajs If one is alert for this sign one will be able to “pick up ’ tar 
more of the complications w Inch beset the surgical patient If the com- 
plications are faitlifull) recorded a cause and a cure for some of them 
will undoubtedl} be found 

It is also found tliat no single definition of a “w ound complication ' 
is possible It IS impossible to record that a wound heals b\ priman or 
secondan intention or to classift wounds b\ an^ such simple method 
Rather, it is necessan to complicate the classification and stud\ the 
wound healing process b\ anahsis as is indicated in table 9 

Further, this stud^ shows that complications ma\ be studied b\ a 
quantitatne as well as qualitatne method Tin' can be done b\ tlie 
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cleleiininaUon of a noimal duiatjon of stay m the hospital Patients 
who icniain beyond this time because of a compbeahon can be classified 
accoiding' to the period of time that they are hospitalized Patients 
lemaming m the hospital for study or for social or economic reasons 
cannot be included 

These ciiteiia are moie or less arbitrary It would probably be best 
if the suigeons would emulate the obstetricians and through some sur- 
gical organization devise definitions of the various types of complicated 
convalescence and complicated wound healing This would certainly be 
attended by some erroi , but in general the error would disappear with a 
large senes In this way accurate evaluations of the technics now in 
use would be possible 

SUMMARY AND CONCLUSIONS 

1 It IS absolutely necessaiy to use an accurate statistical method m 
evaluating the procedures used for the prevention and treatment of 
suigical complications 

2 Such statistics can be arrived at by securing arbitrary ciitena 
for the presence of complications It has been observed that a tempera- 
ture of 99 6 F for four or more days accompanies all but a small per 
centage of complications In analyzing the value of any method, all ot ler 
factoi s which may influence the result must be kept constant 

3 A series of 450 major surgical procedures has been analyzed from 
the standpoint of complications This review has been made to demon 
strate the feasibility of such a study rather than to offer comparai 
statistics 


185 North Wabash Avenue 
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CON'GEN'ITAL DEFORMITIES 

Osteopsathyrosis — Lippert ^ reports 3 cases of osteogenesis imper- 
fecta His patients were related, and in the same famih there were 9 
members with fragile bones There was no biochemical eiidence to 
show' that the disease was related to pathologic absorption or retention 
of calcium or phosphorous The treatment of the fracture was the 
same as that for normal persons Rapid healing with callus formation 
was the rule Administration of various drugs, iitamins and extracts 
did not affect the disease 

Humcial Vaiiis — Burman - reports in detail a case of this rare 
condition He states that onl\ S cases liaA e been recorded m the litera- 
ture The roentgen picture m his case was tjpical The head of the 
humerus was m a larus position, so that the angle ot inclination 
which IS normally 130 to 158 degrees was reduced to less than 50 
degrees The tuberosities were eleiated, the greater tuberosirt was 
placed at a higher leAel than the head of the humerus, whereas normalh 
It IS about 6 mm lower The epiplwsial line was Acrticalh rather 

This report is based on a reaiew ot 147 papers 'elected ironi 224 titlc' relitmcr 
to orthopedic surgery and appearing in the medical literature approNimateK Iietween 
Iaoi 1 I93S and Alarch I, 1939 

1 Lippert, K AI Surgen 4 762, 193S 

2 Burman, S At \m T Roentgenol 40 6S2 DjS 
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than lioij/ontall}' placed In such a case fusion may be premature, 
but IS unccitain wliethci the late of growth is greater m the upper 
01 lower paits of the epiphysial line This condition is due to an epi- 
physial injui}' sustained at biith oi early in life The patient in the 
case lepoited by Bui man was bom by breech delivery with a known 
injuiy to the aim on the afitected side The uncommonness of the dis- 
ease IS explained by the following facts First, it must be produced 
at biith by injury through breech delivery, second, it must injure the 
medial pai t of the epiphj'sial line so that its rate of growth is best at 
the outer pait, and third, it must have a long enough period for its 
development Treatment should consist of osteotomy “to correct the 
humei US varus of the head ” In addition, fusion of the superior part 
of the epiphysial line may be considered in each particular case 


DEVELOPMENTAL DISEASE 

Ti eatmenf of Essential Coxa Vaia of Adolescents — Van Ness dis- 
cusses under this heading the treatment of epiphysiolysis of the upper 
femoral epiphysis m 17 patients langing in age from 11 to 17 years 
There weie 12 boys and 5 girls Closed reduction was found to be 
unsatisfactory, the reposition being more apparent than real Redresse- 
ment alone was carried out for 8 patients There was only 1 good 
result In 2 patients ankylosis developed In the remaining 5 there 
was limitation of motion One patient, with early involvement, vas 
treated only by abolition of weight bearing and the use of crutches, 
with a good result One patient was treated with a traction cahper 
This patient showed moderate limitation of flexion and rotation our 
patients were treated by osteosynthesis of the upper femoral epip 3 sis 
with a Smith-Petersen nail The lesults were excellent m Ccise 
and good in 1 The author advises this method in all cases m 
theie IS not much displacement of the upper femoral epiphysis 
there is much upward displacement of the greater 
tiochantenc osteotomy to produce relative coxa valga is recomni 
This method has been used for 3 patients with excel ent resu 
is preferred to an intra-articular operation ^ ^ 

Epiphysiolysis in Adolescence —Pomeranz’ ^ ^rslipP^f* 

knowledge gamed from a review of stage” ot 

femoral epiphysis He states the belief that no P^PP;"f 

the disease exists because when suggestive clinical > P 

there are always distinct roentgen features f projccunc' 

is taking place In the early stages there are ab 

“TVTNess, C P Bdl Soc bete= ‘‘'‘’'•"■y ” i 

4 PomeraM, M M An, J Roentecnol if 
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“hump ’ of the capital epiplu sis, increased u idth ot the epiph} sial line 
and subchondral resorption of the femoral neck In the moderatel} 
ad^anced stages there is do^^n\\ard, inward and backward rotation 
of the femoral epiphj’sis with the femoral neck anteierted In some 
ot the treated and all ot the untreated patients, union of the head and 
neclv m the slipped position led to prominent changes which could be 
recognized later m life Osteoarthritis is se\ere in cases of advanced 
inA oh ement and ma} lead to permanent ankjdosis of the hip Bj experi- 
ments utilizing the hip of the monke} it was found that the increase m 
w idth of the epiph} sial line is m realitj produced by progressn e ante- 
rior rotation of the femoral neck The concentric defects seen in the 
roentgenograms represent the concurrent margins of the femoral neck 
and the epiphjsis 

OSTEOM\ ELITIS 

Acute Hematogenous Osteomyelitis — Ke}' ^ divides patients with 
acute hematogenous osteom} elitis into four groups 1 Patients with 
mild infections wdio are not acutety ill Early but not emergenc} 
drainage is advocated 2 Seierely ill patients with spreading infec- 
tion but in good general condition Immediate operation is adiised 
unless the patient is under 3 years of age 3 Se^erel} ill patients in 
generally poor condition Delay is adMsed until the general condition 
and the resistance can be improved The intenal, howe\er, is a matter 
of hours rather than of days 4 Patients in whom the infection has 
broken through the bone and w'hose acute illness is subsiding Opera- 
tion should be performed soon on persons in this group, but the con- 
dition does not constitute an emergenc} 

The reasons for these conclusions are clearly gnen and are based 
partly on the follow mg findings (a) under 2 3 ears ot age the organisms 
mar be streptococci instead ot staphidococci , (h) septicemia, if present, 
IS due to infection in the osseous focus and not \ice lersa, and (c) 
mechanical localization of infection in the bone tissue is different The 
conclusions are 1 Earl) diagnosis is important, and each case should 
be considered indnidually on the principle that a deep abscess should 
be drained as earl} as possible 2 Not erer} patient requires imme- 
diate operation but e\er} patient presents an acute surgical emergenc} 

3 Earh and adequate drainage m cases of acute osteonn elitis is the 
most effectn e means of prei enting chronic osteoni} elitis 

Osteomyelitis Dunng the Pcuod of Giox-//; — Osteomrehtis in chil- 
dren IS dn I'ded bv Feure ® into three phases the entn of the organism 

5 Ke^, T A R-itioml Treatment ot \aile Hcmatoecnoii^ O^teomi elm 
T \ M ‘V 111 2163 (Dec 101 1'>3S 

6 retire \rch tic med d enf 41 6d3 IdtS 
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the transpouatmn of the organism and the development of a focus of 
infection m ihe bone The author distinguishes five types of osteo- 
inye itis 1 Primaiy septicemic osteomyelitis The initial blood culture 
yie ds bacteiia, and theie occuis a secondary infectious focus in bone 2 
becondaiy septicemic osteomyelitis, m which the osseous focus is the 
souice of the organism in the blood stream 3 Pyemic osteomyelitis, 
with the foimation of secondary foci m bone or in the viscera 4 Acute 
flank osteomyelitis, without evidence of septicemia 5 Resolving osteo- 
myelitis, healing spontaneously without foimation of pus 

Theie are two theories of the mechanism of acute osteomyelitis 
According to Lannelongue’s theory the bacteria localize in the meta- 
physis, where the circulation of the bone is most active during growth 
Heie the piocess involves simultaneously the marrow and the bone 
tissue, with secondary neciosis and sequestrum formation According 
to Wilensk}'' s theory the osseous necrosis depends dii ectly on a septic 
embolus which obliterates one of the nutrient arteries of the bone Sys- 
tematic abstention from opeiation is laiely sufficient Simple incision 
of the subpeiiosteal abscess often suffices for infants and young children 
Opening the bone by drilling or by removal of a window is indicated 
in many cases Resection of the bone is dangerous because of the 
possibility of failure of regeneration Postoperative care should con- 
sist of good immobilization, often by plaster, with infrequent dressings 

Acute Osteomyelitis in Adults — The records of 9 cases of acute 
osteomyelitis m adults are reviewed by Zadek’^ Trauma and preuous 
infection were noted in 3 cases In adults the disease is slow and 
insidious but of gradually increasing intensity The destruction is prin- 
cipally central and periosteal and is more likely to start in the shaft 
than m the metaphysis, since the blood supply of the bone is more evenly 
distributed in adults The route of spread is chiefly through the cen 
tral canal, and the development of a subperiosteal abscess is nnJil^)' 
owing to the firm adherence of periosteum to bone m adults ’ 
shaft of the femur is most often involved There may result a oca 
area of peiiosteal bone production with pus formation and thic eiun^ 
of the shaft, but sequestrum formation is rarer Culture sionc 
Staphylococcus aureus in 7 cases and Streptococcus 
Pain IS often not severe, the temperature is moderate or 
lesion may become chronic before the diagnosis is made 
is not visible roentgenographically until it has been present or 
■weeks Treatment should consist of removal of a '' 
cortex followed by the Orr treatment Case reports are prc-c 

\rcli 

7 Zadek, I Acute Osteonrs ehtis of the Long Bone"; of Ylul 
37 531 (Oct ) 1938 
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Pyai till osis Due to Bacillus Haemophilus Influenza and Conne- 
bacteiiiiin Xeiosis — \\ ea^er and Sherwood ^ report 2 cases of hematog- 
enous p^ arthrosis due to influenza caused b\ B haemophilus Bac- 
tenologic studies showed the presence also ot C xerosis in 1 ot their 
cases From their experience and a renew ot the literature the\ con- 
clude that the disease occurs usualh m infants and onh rareh m adults 
It It is not associated with influenzal meningitis the prognosis as to hte 
and tunction ot the joint is excellent but it such an association is 
present death usualh occurs 

CHROMC -VRTHRITIS 

Menopainal Aitlualgia — Hall® reports a series ot 71 cases the 
patients being women with arthritic s\mptoms beginning at an artificial 
menopause tollowing castration The patients were guen estrogenic 
material intramuscularh in the form ot estradiol benzoate (proginon 
B), 10 000 to 50,000 international units Ot 40 adequateh treated 
patients suffering trom arthralgia rather than true arthritis, o\er 70 
per cent obtained almost complete rebel of SMuptoms Nine ot 18 
patients with true arthritis (atrophic Inpertrophic or mixed) were 
reheAed of their simptoms Hall states the beliet that the rationale 
of estrogenic therapi is not mereh restoration ot o\arian hormones but 
the introduction ot a substance which inhibits o\eractnit\ of the pitui- 
tar\ gland 

BACK 

Spond\lolisthcsu> — ^le\ erding re\iews 583 cases ot spond}lolis- 
thesis imohing the lumbar portion ot the spine The principal com- 
plaint was backache The aAerage age was 40, and 70 per cent ot 
the patients AAere males The condition most trequenth occurs m per- 
sons engaged in heaw labor Its origin is traumatic or congenital 
Ten per cent of the patients had no complaints reterable to the back 
Fusion of the imohed area is recommended if conser\ati\e treatment 
fails 

Lunibosacial Anomalus and Pain Loik in the Back — Clarkson and 
Barker" enumerate the Aarious anomalies which ma\ be detected b\ 
careful roentgen examination ot the lumbosacral area The presence 
of these anomalies mat be held accountable lor pain m the lower part 
of the back The technic ot Williams and Wight is adxiscd Ibis 

S W eat er T B and Sherwood I Surgcr\ 4 SOS 193S 

9 Hall, F C \ew England I Med 219 1015 lOiS 

10 Me^erd^lg H W Spond\Ioli'thi-is av Etiolncic Factor in Far ad c 

T \ M \ 111 1971 (\0A 26) 19os 

11 aark<=on \\ and Barker A South M T 31 51 ^ lotc 
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between the fifth lumbar vertebra a'nd tLT'?' 

cal abdominal and pelvic mm m ^ segment A typi- 

spine The aulhois menhn o ^ caused by lower segments of the 

legion of the ^allbhcldpr ” 

region ' associated with anomalies at the lumbosacral 


d -S^ZZLlZT:t7^fr^°7 "" ^“^-Sm.th>= states that 
ology undei Ivino- n r Ti Group that the “path- 

sacS than m frequently m the lumbo- 

bas placed nnrl Assumption of the upright posture 

aTea"^ '?!, " Tf "o-fr - this 

fifth ’inmhf frmbosacral angle, posterior displacement of the 

zation anH j" Jaminal defects, spondylolisthesis, pseudosacrali- 

a, r icmisacra ization of the fifth lumbar vertebra and degenera- 
is rnn 1 ^ j^t^vertebral disk are some of the causes of such pain If 
I ^ ^ c t lat ammectomy and excision of the herniated disk is not 
ys necessary, since elimination of motion m many cases is sufficient 
o re leve tie iiritation of the cauda equina Ninety per cent of patients 
1 pam m the lower part of the back are relieved by conservative 
measures Operation is advised for 10 per cent Five patients were 
operate on, the technic of Hibbs being, used for spinal fusion In the 
majority of cases the fifth lumbar vertebra alone was fused to the 
sacrum Excellent or good lesults were obtained in 80 to 90 per cent 
na ysis of unsatisfactory cases revealed either undetected arthritis or 
failure of fusion Fasciotomy was used in 80 cases of sciatica In 
many instances the pain was not relieved, but the procedure was of 
value in selected cases 


CcmipensaHon-Dc'i otahon 7 reatinent of Scoliosis — Stewdler states 
that when the compensation treatment for scoliosis was introduced 
twelve years ago the idea was to retrace nature’s steps from the decom- 
pensated to the compensated stage on the supposition that if a natural 
arrest of scoliosis could occur in the state of compensation the same 
might be produced artificially by restoring this state After tweh e } cars 
of observation only 40 per cent of patients treated by compensation 
methods alone were able to maintain themselves m the compensated 
position without further progression of the deformity Furthermore, 
it became evident that the success of fusion depends largely on tlie 
degree of spinal compensation obtained before fusion is earned out 
When fusion was done before adequate compensation the position 
fusion could not be maintained, but when fusion was earned out am 


12 Smith, A DeF Surgery 4 13, 1938 

13 Steindler, A J Bone &. Joint Surg 21 51, 1939 
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satisfacton compensation the state of compensation -w as maintained dur- 
ing the tit eh e tears ot obsertation With tlie compensation treatment 
no absolute correction ot ant curte ttas accomplished Since the spine 
IS a column tt ith tliree anteroposterior curt es, lateral bending is impos- 
sible ttithout rotation and rotation is impossible ttitliout lateral bending 
Neither lateral pressure nor longitudinal traction, alone or combined, 
can produce correction, but derotation is an essential procedure, if not 
the most important prerequisite The author states the belief that it is 
possible to straighten the lateral curte b} derotation This method of 
treatment consists of placing the patient in a Griet e chair tt hile traction 
IS applied or m a recumbent position on a derotating table These pieces 
ot apparatus ttere devised to enable one to mobilize the spinal column 
bt rotation ttith the patient m both the sitting and the l 3 ing position 
Between treatments tlie spine is pretented from collapsing by traction 
in recumbenc} or b} a spinal brace with leg and head attachments It 
ttould require a long time to determine the limitation of correction bt 
derotation 

Kdemberg^^ stresses earh' recognition of the deformit) as the most 
important single factor in treating this condition He states also that 
persistent and continuous treatment is necessarj' to attain a satisfactory 
result He anal 3 zes 221 pritate cases of structural scoliosis After a 
consideration of the etiologic factors he discusses m detail the treat- 
ment of the condition Each t 3 'pe of scoliosis is considered separateh 
Reduction of curt ature of the spine may be obtained, the author states, 
either b 3 a correctite plaster ot pans jacket or by application of trac- 
tion on a com ex frame Illustrations of these methods are giten in 
his paper The former method permits the patient to be ambulator 3 , 
whereas the latter requires recumbenc 3 , but the former takes mam 
months, the other onl 3 a fetv weeks Traction on the contex frame is, 
in tlie author’s experience, the simplest, quickest and most eftectne 
means of improting the scoliosis The patient is placed in a com ex 
frame , a Sa 3 re halter is attached to the head of the bed and traction is 
applied A pelt ic girdle is put on , on each side of the girdle tliere is 
attached a band of webbing which extends to the foot of the bed 
To each band a Buck’s extension apparatus is attached tor traction on 
the pelt IS With the patient recumbent, the muscles are relaxed and the 
deforming influence of the pull is eliminated b 3 5 pounds (2 3 Kg ) of 
traction on the head and 5 pounds on each side of the pelt is Each 
da 3 1 to 3 pounds (0 5 to 1 3 Kg ) is added Lateral traction may be 
added oter the chest at the apex of the comexit 3 \Vithm tour to 
eight w eeks the maximum improt enient of the curt ature is obtained 
Additional expansion of the chest is brought about bt using blow bot- 

14 Kleinberg S Surg Ginec &. ObsL 6< 467, 1038 



496 


ARCHIVES OF SURGERY 


ties 'When maximal improvement is obtained, a corrective celluloid 
coiset is applied and a long period of gymnastic exercises is recom- 
mended This pait of the treatment lasts about two weeks The author 
feels that when earned out unmteiruptedly it yields satisfactory results 
in about 80 pei cent of cases Spinal fusion is advised for the remain- 
ing 20 pel cent Also, he advises spinal fusion for paralytic scoliosis 
and foi scoliosis causing persistent and disabling backache 


NEOPLASMS 

Piiinajy Liposaicoma — Duffey and Stewart^® repoit a case of 
primary liposarcoma of bone arising in the femur of a 49 year o 
man The tumor was discovered after a second fractuie, incurre 
while lying in bed Treatment consisted of high amputation, roentgen 
therapy and administration of Coley’s toxins (erysipelas and er}tiro 
bacillus prodigiosus toxins) Later, owing to infection and 
of the tumor, disarticulation of the hip joint was performed l e^s t 
to the lungs was controlled by irradiation and administration o ® 

A five-year follow-up showed the patient to be still we le 
consisted mainly of spindle cells, with irregular groups o a u 
and small vacuolated fat cells The authors 
tumor was traceable to inflammatory changes in a u 
class it as a primary liposarcoma of bone 
Pnmary Retmlmn Cell Saicoim of 
reticulum cell sarcoma of bone are reviewed b/ 

This type of growth constituted 77 per cent of ,„„e 

in patients under the age of 40 and in 35, per l„„f 

tumors in patients under 20 It appeared m 9 
bones The clinical symptoms were the same as 
of pnmary bone tumor except that the g ^(j,er 

better than would be expected with such a go aincii- 

type of osseous neoplastic disease is such an picture nas nf>' 

SSe to treatment In the cases reported .nden-i 

pathognomonic Histologically the tumor „iiclci 1 

or lobulated nuclei nearly the size of > considerahk 

chromatin was scattered and the amount 

Thirteen of the 17 patients were alive fro piticnt' 

yirs after the onset of the d.sease ‘ b.;l 

^^ere treated by irradiation alone, 1 Qt the 0 p.it'O ’ 

had neoplastic disease one to from onc-i.a!* u ' 

treated b} amputation and irradiation 8 ver 

iXrteL veL from the onset of. he d, sense 

, T 67 467, P-”' 

,S D»ffe>.J n..dS.c»ar.,F W J 4. 1' ' 

16 Parker, r. and Jackson, H Jr R- 
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Eliding s Sa)coiiia — Geschickter and Maseritz studied 135 cases of 
Ewings sarcoma According to them, age, sex, duration of s}mptoms 
and srstematic manifestations of the disease, while raluable adjuncts 
in diagnosis, are not conclusne findings The tendency ot Ewing’s 
sarcoma to dimmish rapidl) under irradiation provides an important 
diagnostic feature, but this reaction is br no means specific, metastatic 
lesions and osteohtic sarcoma also respond to lugh roltage roentgen 
therap}, although not so rapidh Roentgen diagnosis was possible in 
more than 70 per cent ot the authors’ cases, but the element ot error 
could not be eubreh eliminated, and the diagnosis necessaril} res<^ed m 
the last anahsis on the microscopic findings The points in differen- 
tiation between Ewing’s sarcoma and similar lesions are discussed m 
detail and illustrated br roentgenograms The resemblance betr\een 
Ewing’s sarcoma and subacute and chronic osteomjehtis still offers a 
serious problem The similaritj maj be marked and mar extend to 
the clinical factors of age, sex, rate, mode of rest, duration of sjmptoms 
and roentgen and ph\ sical findings In 50 per cent of cases ot Ew mg’s 
sarcoma as compared with 46 per cent ot cases of osteomr elitis, the 
condition was found to occur m persons between 10 and 20 rears of 
age, and in both conditions males w ere affected tw ice as often as temales 
Trauma plaj ed an equal role The prognosis is grar e , death occurred 
in 94 per cent of the cases in this series The greatest problem is earlj 
and accurate diagnosis tor which biopsr is necessarr , irradiation as a 
therapeutic test, howerer, should precede biopsr In prored cases 
resection of the entire shaft, when possible, is the operation of choice 
except for the weight-bearing bones of the lower extremitr, for which 
amputation is adrised 

Bone Sat coma — Fortj-seren patients with primarj malignant 
tumors of the long bones (excluding plasma cell mjeloma) were 
studied These included 33 with osteogenic sarcoma, 8 with Ewing’s 
sarcoma and 2 with reticulum cell sarcoma (4 patients refused treat- 
ment and were excluded trom the series) The prognosis, judging 
br this series ot conserratneh treated patients with osteogenic sarcoma, 
is not as bad as is generalh beliered In 28 cases in which amputa- 
tion was perlormed, 11 patients or 39 per cent, were In mg without 
disease fi^e rears after the operation The prognosis depends more on 
the amount of differentiation of the cells comprising the major portion of 
the tumor than on am thing else In 5 cases in w Inch fibrous tissue 
predominated, amputations w ere performed and all the patients w ere 
well after fire rears In 16 cases ot the anaplastic trpe amputation 

17 Geschickter C F, and Ma.entz I H T Bone 61 To.nt Snrg 21 26 1939 

IS Simmondc C C Surg G%nec & Ob'-! 68 67 1939 
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Mas pcifoimcd and only 1 patient M'as %vell after five }ears Of the 
patients Mitli Em mg’s saicoma, 4 MCie treated by irradiation and 4 
byopciation y\ll died 

KnUROLOGIC LESIONS 

Pid’noc on the Biaclual Plexus — Nafif^iger and Grant discuss 
IS cases of the so-called scalenus syndrome, i e , the signs and symp- 
toms of ccivical lib pressure on the brachial plexus Muthout the presence 
of ceivical iibs Pam Mas the most common symptom, radiating into 
the hand m cases of severe mvohement Weakness M'as found only 
m cases of long-standing imolvement Symptoms could be brought 
on or increased in all cases by tensing the anterior scalenus musce 
on the affected side Theic Mms consistent tenderness over the insertion 
of the scalenus muscle on the fiist rib One-half the patients shove 
e^^dence of disturbance of the sympathetic nervous system Ihe 
condition is believed to be due to anatomic and developmental factors 
that produced an abnoimal position of the shoulder girdle m 
to the thoracic cage, among these are an embryologically po - 
fixed” brachial plexus, injury, occupational strain and poor po 
Myotomy of the scalenus anticus muscle is required ^ ^ 

treatment fails to relieve symptoms In the authois senes i P 
results were excellent, though lecovery sometimes took severa 

FOOT ^ 

Bruce and Walmsley =« state the opinion that 
teaching on the arches of the foot is confusing an unsa 
have conducted a study of the architecture o tie o presence 

point of development Their observations satis y ^ theory of 

of a longitudinal arch, but they can metatarsal bones 

the presence of a transverse aich at the heads commonly 

They state the opinion that pain m the strain on the 

due to splaying of the metatarsal heads wi i <^ue to decreased 

tiansverse metartarsal hgaments Such splaymg be due ^ 

weight bearing on the head of the for overstra," 

or other causes The authors denve addmonal eviden^ ^ 

as a factor from the fact that dorsiflexion of *^ ^ ^100 of the long 

This they conclude to be due to the ^ g„ge of atrophy of the 

and shoit flexor and extensor tendons m conseq ^ meta- 

lumbncahs-interosseus system For ““ “ fl,e balance bcW« 

t“al pad .rrational Relief depends on „ep is rc^ 

the metatarsal bones and Aeir load Th ,,3.,„terosseus s' 

ation of the functional activity to the ^ 

19 Naffziger, H C , and Grant, 

20 Bruce,!, and Walmsley. R Lancet 2 C, 
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and preliiJiinar} conection of a dorsiflexion defoimit} of the toes is 
indicated This is aftected bi tenotomj ot the extensor tendons on the 
doisum oi the foot and ot the contracted flexor tendons opposite the 
interphalangeal joints, followed b\ correctne fixation in plaster for 
seieral neeks 

[Ed Note This is an interesting and helpful stud}' Most orthopedic 
surgeons consider tenotonn of the extensor tendons of the toes a pro- 
cedure hkel} to produce further deformit} klanipulation and exercises 
ill usuall} 01 ercome contracture ] 

Ostcoclwndiitis of the Taisal Xavtculo) Bone — Brailstoid-^ distin- 
guishes betii een osteochondritis in Kohler’s disease, ii Inch occurs in the 
tarsal naiicular bone in children betiieen the ages of 2^ and 10 lears, 
and osteocliondntis ot the tarsal naiicular bone in adults The charac- 
teristic lesion ot the latter in the 9 cases reported occurred onl} in 
11 omen The process consists of an oblique splitting of the naiicular 
bone and separation ot the tiio fragments The inner fragment 
gradually glides oi er the head of the astragalus to the medial side, and 
the outer fragment overrides the dorsal surface of the second and tlurd 
cuneiform bones In the later stages seiere osteoarthritic changes 
deielop in the normal midtarsal joint These changes mai be bilateral 
In all 9 of Brailsford’s cases there iias bilateral mvohement though the 
degree iias not the same on botli sides m e^en instance The ages of 
the patients ^alled from 22 to 59 No conditions presenting similar 
roentgen appearances vere obsened b\ this author m men 

[Ed Note — Similar changes haie been seen bi sei eral of the editors 
in roentenograms of the feet in cases ot osteoarthritis Further studi 
Mill determine Mhether this should be considered a separate entiti or 
part of osteoarthritis ] 

HXX'D 

Put poseful Splinting of Injuries of the Hand — Koch and Mason == 
emphasize the importance of rest in the treatment of injured tissues to 
secure muscular relaxation in cases of tendon injur} and to bring con- 
stant tension on contractile scar tissue Thei discuss application of 
splints for tliese purposes and illustrate the use of such splints b% photo- 
graphs and diagrams 

[Ed Note This is an excellent article describing main unique and 
useful appliances ] 

Sioollen Atiophic FTmid — Oppenheimer == gnes the clinical and 
roentgen findings in the cases of 14 patients in nhom a peculiar sm ell- 

21 Bnilsford, T J Bone &. Joint Surg 21 111, 1939 

22 Koch, S L, and Mason ^t L Surg, G^-nec & Obst 68 1 1930 

23 Oppenheimcr, A. Surg, Gmec & Ob't 67 446 1039 
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mg accompanied atiopln of the sKm, the mterosseus muscles and the 
bones of tlie hand ft was found to be con elated with unilateral bony 
consliiction of the mtcncitcbial fotamens m the upper part of the 
ccnical icgion of the spine on the side of the affected hand The clinical 
SMidiome Mas independent of the pathologic process which produced 
this consliiction In 6 of the 7 patients tieatecl, cuie was obtained by 
ultiashoit wave thera]n ovci the ccnical portion of the spine Atrophy 
of the bones Avas found to be con elated with atrophy of the skin but was 
independent of atiophy of the muscles The author concludes that the 
development of mcII marked tioj^hic lesions in an extremity affecte 
foi many yeais by iheumatic oi arthritic pains seems to indicate that 
the pam may be due to ladiculai neuritis caused by' chronic disease o 
the spinal column 


SHOULDER 

Suboci onual Bwsifis — Robert ■* describes a clinical, roentj,en a^^ 
statistical study of subacromial bursitis, with a review of 288 cases troi 
the clinic of Ai thui Steindlei This condition may be ue o 
tiauma, direct oi indnect, or to inflammation In one group ° 

It may be ascribed to general constitutional changes, suci as . 
01 to metabolic and nutritional changes The ^ of 

buisal and peribursal The bursal changes consist o , ^^d 

the walls, thickening of the synovial villi, ,„b,acent 

adhesions The peribursal changes aie deposits of hme i 
tendons due to injury or inflammation, with attempt at P 
by the pool blood supply of the region Roentgenog a„cj 

planes are important to rule out other possibilities, ^ Codman’s 
tumor, and to reveal the presence oi absence o ca ci spasmodic 

classification of subacromial bursitis is useful j ness and secon- 
bursitis, with local evidence or inflammation, pain, ™ 2 Suh- 

dary muscle spasm It may or may not show ca acute spasmodic 

acute adhesive bursitis, a result of ° i . no severe pam 

type There is limitation of abduction and rotate gone 

3 Chronic nonadhesive bursitis, a further stage, g-pej-e is pa”’ on 

but with residual roughening of the bursal the acromion 

motion in certain arcs as the roughened area passes 

4 Bursitis due to complete tendon rupture , ^ The greatest 

Two hundred and eighty-eight cases are a > patients 

age incidence was between 40 and 70 differentiated from 

lowed local evdence of arthnds m the = „|„,se anj.* 

1 . Lir ttip comolete loss of motion and ^y arre'^t 


bursitis by the complete loss of /he midpoint 

between the scapula and the humeral sha 


A Cl 


24 Rubert, S R Subacronnal Bu^sUis 

Statistical Study, Arch Surg 37 619 (Oc ) 
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the shoulder due to arthritis is at 25 degrees ot flexion and forward 
motion, so that w hen the arm is at the side the -v ertebral border of the 
scapula IS no longer straight down but points mediall} in the midline 
Injuries to the biceps tendon are difterentiated b^ the limitation of for- 
ward and backward motion In cases of acute imohement rest m 
abduction and e-\ternal rotation, w ith use ot beat and opiates, follow ed 
b^ mild passu e motion as soon as possible, is indicated Irrigation of 
the bursa w ith about 60 cc of procaine h\ drochloride solution is a good 
form of therap} klampulation alwa\s gentle, is practiced to free 
adhesions if consenatne treatment fails Operatue treatment for 
relief of tension and remo\al ot calcifications and for tendon repair it 
the tendon is torn is confined to cases ot acute mi oh ement 

Pci lai ticulai Calcification of the Shouldci — Alallet-Gu} and Fneh -•* 
renew the subject of paintul shoulders with calcification, restating Cod- 
man’s obsenations and theories The poor blood supph of the supraspi- 
natus tendon plus the constant motion ot the joint preients proper scar 
formation and results m the deposit ot calcium m the mass of necrotic 
fibers Spontaneous perforation ot the calcified deposit into the bursa 
is tlie rule, and this represents the process ot the lesion The particles 
are gTaduall} absorbed bv the fibrinous fluid secreted bt the bursa and 
the bursa tends to return to normal saie tor adhesions and thickened 
Mill If perforation does not occur the reaction in the neighboring bursa 
may graduall} subside, but tliere is danger of relapse and of chronic 
functional disability The clinical features are lariable The roentgeno- 
gram ma^ reieal calcification in both shoulders, one shoulder being 
s)-mptomless Treatment should be dominated h\ the idea that spon- 
taneous healing is the rule Immobilization in bed with the arm m 
abduction with periods of passu e motion to prevent adhesions mai be 
tried Diathenni, infra-red rais and irradiation therapi mav be used 
Infiltrations of a local anesthetic combined with aspiration of the con- 
tents of the bursa is of proied lalue Excision of the bursa should be a 
last resort 

MISCELL IN EOT, S 

Plastic Siiigciy foi Childi cii —Straith and De Kleme gave 
numerous examples of the psichologic effects of deformiti in childhood 
1 e, mferiorit), shame, modifications of self expression and antisocial 
tendencies The surgical care of such detormities is discussed but the 
mam emphasis is placed on the raedicops\ chologic aspects The conclu- 
sions are 1 The importance of mam deformities lies in the se\ ere men- 
tal reactions and alterations of persomlitv which result 2 In the presence 


25 Alallet-Guv P and Fneh P Rev d’orthop 26 20 1959 

26 Stnith C L and Do Kleinc E H PJaMic Surg-cn in Children Medical 
and Psvchologic Aspects ot Deiomnn TAMA 111 2i64 tDec 241 19oS 
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ot dcfoimily the most impoilanl single factor is surgical restoration 
to 1101 mal at the cailiest possible date 3 Whene\ei possible deformities 
in childien should be coirccted befoie school age 

[Ed Non: — ]\Iost of the examples used in this article did not 
fall stiictly undci the head of oithopedic surger), being cases of cleft 
jialate, defoimities of the nose and similai conditions, but the general 
conclusions concci n the oi thopedic as an ell as the plastic surgeon ] 


OrCRATIONS ON BONES AND JOINTS 

Snigical Repau of the Long Disabled Hand Young reviews 
known piinciples m the surgical repair of hands long disabled owing to 
infection or to trauma m skin, subcutaneous tissue, tendons, ten on 
sheaths oi joints He stresses asepsis, adequate preoperative care o 
the skin, propei placing of cutaneous incisions and accurate emos 
tasis He states that he has nev'er had a recuirence of ^ 
treated Dupuytren contiacture aftei complete removal of t e 
aponeurosis, complete hemostasis, grafting of skin flaps an im 
zation of the fingeis m extension duimg healing 

Clvonic Synovitis Tieafed by Synovectomy Inge 
cases of synovectomy of the knee joints folloAved from 
five and one-half years Synovectomy for specific 
tuberculosis, echmococcic disease, osteitis of the tibia an 
failed m all cases The conditions in the 3 ovitis 

divided into rheumatoid arthritis, ^^teoarthiitis J.tosis) 

(the latter including 9 cases of trauma and nonspecific 

The conclusions drawn were 1 In properly selec e 
proliferative synovitis, synovectomy offers a ya P actually 

impiovement and a 60 per cent chance of secondary synovial 

normal joint 2 Patients with osteoarthritis ^ 3 jn this 

hypertrophy have a 90 per cent chance for 50 per 

senes, patients with rheumatoid arthritis were ^ pailures were 

cent of cases, and the knees of some the proper selection 

due to improper selection of cases T 
of cases suggested by Swett and Jones in 192^ 

[Ed Note Synovectomy carefully per orme 

Jos.as.s and w.th early modon m the tom - -f 
quiescent arthritis When the arthritis is active, PP 
and roentgentherapy are far safer ] 

F Surg , Gynec & Obst 67 of the Knee J- * 

28 Inge, GAL ^ 2451 (Dec 31) 1938 
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Hoke Opciatwn foi Flatfoot — ^L’Episcopo and Sabatelle report 
on a senes of 16 patients on whom operation for flatfoot w'as per- 
tormed The procedure was essentiall} that derised b} Hoke in 1931 
except that an attempt to tuse onl} the first cuneiform and navicular 
bones was made and that m some cases the heel cord was lengthened 
The arerage age of the patients was 13 }ears, the joungest was 7 and 
the oldest 19 The operation was performed onty on patients with 
flaccid flat teet associated with pam or fat'gue or both and m whom 
the srTiiptoms were static Xo cases of arthritis were included The 
follow-up period raried from eight months to three 3 ears The results 
were good in 6S7 per cent and fair m 31 3 per cent of cases The 
authors felt that the operation w as definitel}’’ indicated in a w'ell selected 
group of children w ith flaccid flat feet It seems that bon}' union is not 
essential for good results Some patients were definitely reliered in 
spite of fibrous union 

Restoration of Muscle Balance ni the Treatment of Obstehic 
Paialysis — L’Episcopo finds that the shoulder joint in obstetric 

paral} sis of the upper part of the arm is not adducted , there are slight 
posterior dislocation of the head of the humerus and torsion of the 
upper part of the humerus Because there is marked muscular imbal- 
ance with a tendenc} of the pectoralis major, teres major, subscapularis 
and latissimus dorsi muscles to shorten, he has devised a method of 
transplanting muscles to secure better muscular balance Tw o incisions 
are made, along the anterior and along the posterior margin of the 
deltoid muscle The teres major and the latissimus dorsi muscle are 
treed from the medial aspect ot the humerus The contracted anterior 
articular capsule is then cut to permit outw'ard rotation of the humerus 
The teres major and latissimus dorsi muscles are brought about the 
under side of the humerus and fixed to an osteoperiosteal flap on the 
lateral side of the humerus The author has performed the operation 
on 15 patients with obstetric paraljsis and on 1 patient with spastic 
paral} SIS The 15 patients with obstetric paraljsis all showed marked 
functional nnpror einent 

FRACTURES AXD DISLOCATIONS 

Fiactiuc-Dislocafion of the Spine— 01 259 patients with inmn to 
the spine admitted to the hospital mer a fire jear period, SO had 
srmptoms referable to the spinal cord or to the nerve roots The group 
w itli injuries to the cord w ere discussed br Coleman and ^leredith, ' 

29 L’Episcopo, J B , and Sabatelle, P E T Bone 5. Joint Surg 21 92 , 1039 

30 L’Episcopo, J B Kew fork State J Med 39 357, 1939 

31 Coleman, C C , and Meredith T M Treatment ot Fracture Dislocation 
d£ the Spine ks'ociated with Cord Iniurr, T f M \ 111 216S (Dec 10) lOi' 
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1 1 C follow mg conclusions being reached 1 Laminectomy is indicated 
onl} in cases in which the coid is compressed but not destroyed 2 If 
lumbai punctuie shows no block, operation is not indicated If block is 
piesent, opeiation is indicated onl}’' if it seems that the cord possessed 
some ability foi lepair 3 If lesions of the cord produce immediate 
complete inteiiuption, opeiation is futile 4 Reduction of cervical 
dislocations does not impro'ie the prognosis of injury of the cord but 
sometimes helps loot symptoms 5 Severe but incomplete lesion ot 
the cenical segment of the cord should be treated with traction foi 
tw'enty-f om hours , if no improvement occurs, laminectomy should be 
done 6 For severe incomplete dorsal lesions immediate laminectomy 
IS advisable / Prompt laminectomy is indicated for complete lesions 
of the cauda equina 


Reew ) ent Dislocation of the Shouldei — Twenty-five cases of rectir- 
lent dislocation of the shouldei in which operation was performed bv 
a number of diffeient surgeons according to the Nicola technic were 
collected by Horwitz and Davidson Twenty cases have been used as 
the basis of this study The postoperative period varied from six 
months to eight years at the time this study was made There were 17 
successful results and 3 recurrences In 1 of the cases in which dis- 
location recurred there was a violent injury, and at operation a rupture 
was found of the spanning portion of the tendon in the joint In a 
second case of recurrence the shoulder felt stronger and the disloca- 
tions were less frequent after the operation In the third case o 
recurrence following the Nicola suspension there was a hiatus m 
deltoid muscle due to stripping of the attachment of this muscle it 
the time of operation There was abnormal mobility of this muscle at t le 
time of operation There was abnormal mobility of the humeral lea^^ 
indicating excess length of the tendon due either to stretching or^^^^ 
improper attachment of the tendon in the osseous tunnel A so, 
disturbance m growth caused by drilling across the epiph)’’sia 
a child of 12 years may have disturbed the mechanics of the new i 


irticular ligament 

Ti anscondylai Fiactwes m Childhood — Dunlop {he 

xeatment of a type of fracture which involves the lower en 
lumerus in young children It is most prevalent betiveen m ^ ^ 

3 and 12 years The fracture passes across the broad is a 
lumerus and through the thick portion of the bone ” 

)lecranon and the coronoid fossa The distal fragmen sepa^' 

)iece The lesion has been called by some authors j 

ion However, there is no epiphysial line at tins level ot 


32 Horwitz, M T , and Davidson, A J Gurgen 4 /4, 19^8 

33 Dunlop, J J Bone & Joint Surg 21 o9. 1939 
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although there is one distal to the line of tracture Traction b} adhesn e 
tape IS applied to the arm up to the eIbor\ joint, treatment is continued 
br gradual straightening ot the arm and attachment ot rr eight to the 
traction apparatus, Inch is similar to a Buck’s extension applied to the 
side ot the bed nith a puller Eleration of the side ot the bed tonard 
the traction or the attachment ot a sheet about the bod} of the patient 
mar be necessarr to prerent him trom being pulled out of bed One- 
halt hour alter the application ot traction roentgenograms should be 
taken to determine the amount ot rr eight required and the necessitr for 
a counterrr eight rrith a sling orer the upper part of the arm An 
additional roentgenogram should be taken in three to four hours to 
determine rr hether there should be an increase m the amount of rr eight 
used or a change of the angle ot pull When the roentgenogram 
rereals sufficient callus, traction is remored and a posterior plaster is 
applied A sling is giren rrith the elborr flexed at nght angles The 
child IS then allorr ed to go home rr ith the arm m the sling In three to 
four rreeks the splint is remored The arm is tied to the neck rrith a 
crarat sling, and motion is started It is unrrise to force straightening 
of the elborr A normal elborr should result in three or four months 

Newologic Lesions in Recent Fi acini cs of the Lozoei End of the 
Hinncius — Sorrel and Sorrel-Dejerme rerierr 252 cases of recent 
fracture of the lorrer end of tlie humerus, in 21 of rrhich the condition 
rras complicated b) injurj to one or more nerres There rrere 207 
supracond} lar fractures, 23 tractures of the internal epicond}le and 22 
fractures of the external condrle Of the 207 supracondr lar fractures, 
there rrere 23 of the internal epicond}le and 22 of the external 
cond}le Of the 207 supracondr lar fractures, there rrere 23 of the 
flexion trpe of fracture, and in these 23 the ulnar nerre rras inrohed 
7 times, an incidence of 30 per cent The mechanism of the neural 
mjuT}'' IS described as follorvs the nerre, being flexed in the groore 
of the olecranon, is pulled forrrard rrith the distal fragment of the 
humerus This produces angulation of the nerr e on the proximal 
fragment, resulting in paral}sis In none of these 7 cases of ulnar 
paralysis rras the nerre actuallr torn In 4 cases tlie paral 3 sis rras 
noticed onl} after renioral of the plaster, at operation the nerre rras 
found to be pressed on br a spur from the proximal fragment and 
rr as not inr oh ed in callus In 1 instance the nerr e rr as crushed betrr een 
the fragments On the arerage, recorerr of the nerre begins from 
eight dar s to three rr eeks after operation rr ith complete recor err in 
six to eight months It reduction of the fracture is satistactorr it is 
safe to rrait up to fifteen dars tor signs ot recor en of the nerre before 
operation is undertaken If the reduction is not satisfactorr , horrerer 

34 Sorrel E and Sorrel-Dejenne (Mme ) Re\ dorthop 23 609 I93S 
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opcialion should be done call} Associated with the 184 supracondylar 
fiactmes of the extension l}pc “there ^\ete 4 instances of ladial paralysis 
(2 1 pci cent), 4 of median paialysis (2 1 pei cent) and 1 of combined 
median and ulnai paial}sis” Ihc mechanism Mas stretching of the 
median and ladial nencs ovci the pioxnnal fiaginent by the backward 
chsplaccmcnt of the distal fiagmcnt, but the neiwes were protected m 
most instances by the cushion of the biachialis muscle so that they were 
mficqucntly injuied For paralysis of the radial nerve 3 operations 
weic done In 1 case the ncr\c was found severed, in the other 2 it 
M'as only piessed on and flattened In the fouith case the paralysis 
disappeaied soon aftci a good closed reduction The authors a vise 
opeiation at the end of fifteen days if theie is no improvement ara 
}sis of the median nene was accompanied m each case by signs 
vasculai compiession, with absence of the radial pulse signs ° 
impending ischemic contiactuie In 3 of these cases imme late^ P 
tion Mas done, which revealed marked compression o tie , 

bundle and the median nerve, caused by protrusion o p ^ 
fragment through the torn biachiahs muscle In the pxcel- 

Kirschner wire ivas placed through the olecranon, pro 
lent reduction, and all symptoms rapidly L .veakness 

of paralysis of the median and the ulnar nerve og operation 

ivas noticed forty days after a good reduction y a fractures 

The parabsis disappeared one month later There were 25 frac^^^^ 

of the medial epicondyle with 4 lesions of the ulnar ^ j^^a- 

of 17 4 per cent Th.ee of the f.actu.es we.e — 
tion of the elbow In 2 of the dislocations the epic Operation 

were caught in the joint after reduction o * ^ . patients fuH 

should always be done in such circumstances In 
return of function required six to seven ’ . /^j^ternal condyle 

be followed There were 22 cases of rac ure ^ 

with 1 instance of paralysis of the ulnar nerve In 



i ulnar nerve iwo anu transnx*:^ 

recovery was complete In the remaining sjmptoms, and the 

by a Kirschner w.re There were no ^ T..o 

pa.alys.s was discovered only after rem^al Com- 

later operation was done and the nerve was freed 

plete recovery required fourteen Te«dm After Cff 

Late Rnplute of the Extensa, Pollies S of t 

F, actio e -Blount reports 2 ca« P paiieat v ^ ^ 

extensor polhcis longus muscle after 1 oocarrd 

a 44 year old jamtor in whom ruptur 

W p wiscoasm II J 3? 
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months alter the tractuie The other patient \\as a seamstress 56 rears 
old m rrhom rupture of the tendon occurred three ueeks after mjun 
Rupture of the tendon occurs fiom injury to the mesotendon and inter- 
terence w ith the blood supph as a result of the fracture Pam is fre- 
quenth absent, the patient becoming aware of the injurr rrhen there is 
inabiht} to extend the distal phalanx of the thumb Rupture of the 
tendon occurs sereral weeks to sereral months after the patient has 
returned to work Tendon suture is easih performed if treatment is 
sought earh In cases ot neglect a tendon graft may be required This 
IS a rare complication of Colles’ fracture A review of the literature 
IS gl^ en 

Fiactincs of the XccL of the Fcmio — Putti discusses in detail 
the tjpes ot fracture of the hip but limits his discussion of therap\ to 
intracapsular lesions He states the belief that a lag screw supplies a 
positne opposing factor m immobilizing these fractures, whereas a 
Smith-Petersen nail acts onl} as a passne internal splint All the 
operatne stages utilized in inserting the steel lag screw' are well described 
and illustrated A portable roentgen unit with two tubes on one stand 
IS used so that anterior, posterior and lateral roentgenograms maj be 
taken repeatedly as desired w ithout shifting the tube or changing the posi- 
tion of the patient on die traction table A 4-inch (10 cm ) lateral 
incision is used The following statistics are gnen Cases ot tractured 
hips treated in the Institute Rizzoh up to 1937 included 698 cases in 
which treatment b) reduction and plaster was used In 529, or 75 7 per 
cent, the fractures are reported as healed Though the Smith-Petersen 
nail has been used, this series is not reported Of 34 fractures for 
which the lag screw' was used, 9 were subcapital fractures, 23 were 
transcemcal fractures and 2 were fractures through the base of the 
neck The screw was introduced in 31 cases between the fifth and die 
thirtieth day, in 1 case after fire months and in 1 after seren months 
The preliminarj reduction was accomplished b} cutaneous traction with 
the patient in bed, the extremitj being abducted and internalh rotated 
with slight flexion The results are based on 32 cases, the patients m 
2 being still under treatment Four patients, or 12 1 per cent, died 
Excluding the 4 who died and 3 who did not return, the results are 
classified as follows in 17 cases or 68 per cent, excellent (bom union) , 
in 5 cases, or 20 per cent, good (stable joints), and in 3 cases, or 12 
per cent, poor Roentgenograms are shown in 19 cases, in 15 instances 
show'ing obrious osseous union and excellent anatomic position Ina- 
dentalh, after fixation with the lag screw a plaster spica was applied, 
this was “bnal^ed” after the first month to allow ph 3 Sical the^ap^ and 
was remo^ed after the second month A bnef report was also made of 

36 Putti, Y Chir d org di mo\ imento 23 399, 193S 
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21 cases of nonunion, the cailiest two and one-half months and the 
latest twent 3 -onc months aftci operation, tieated by intertrochanteric 
osteotomy One patient died , in the case of anothei abduction was 
inadequate All of the lemaimng 19, however, had satisfactory results, 
3 loentgenogiams shown pioMiig bony union Satisfactory results were 
obtained m tieatment of pseudai throsis 


[Ed Noti: — The aiticle is excellent, but it is not a convincing 
aigument foi the lag sciew In the hist place, immobilization required 
accessoi) plastei spicas In the second place, the incidence of union is 
not high as compared to leccnt results in America, wdiere the Smith 
Peteisen nail has been used ] 

Ticaiment of Fiaciiocs of flic Ankle — In this paper Campbell 
desciibes m detail the various types of fiactures of the ankle e 
divides them into twm mam classes, majoi fractures and minor fractures 
In the author’s opinion, tieatment of the former by means of a s 
tight w alking plaster cast can hai dl) be improved on Minor fractu 
he states, aie often given treatment neither necessary nor advantageo 
IMinoi fractuies are those m wdnch only one side of t e 
iiivohed Such fractuies are considered invariably stabe , 

ment of both sides does not necessitate a fracture through 
side, a tear of the lateial ligament combined with a fiacture on le 
side being sufficient to place the lesion m the group o 
tmes In the treatment of minor fiactures the autlior i , 
Lenche’s method of local anesthesia by infiltration wit ,, 

chloride The pain is abolished, and the patient ,s ‘ j ,„j|. 

Without support He is seen the next day, as occasiona 7 activity 

tration is required He is encouraged to resume ns n 
Roentgenograms are taken from time to time unti treatment 

The author reports m detail a series of 18 cases m j^een 

was conservative, in none of these has displacemen 
found to result 

research 

On Fascia Giafts in Tendon ^Ju or wdl 

mine whether dead fascia used to fill tendon e e Previous 

as a foreign body and whether or not a sorp ^ a 

studies by Nageotte and Sencert ^ host, after nh>ch fibro' 

giaft are removed by wandering cells from t,ssue 

Lsts from the host grow into the preexis g 2a ‘ 

work of the graft and lepopulate it with S 

W G Lancet 2 8^ pocC^ V 
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section of the tendon in the loreleg was lemoied and ox lascia pre- 
sen ed in 70 per cent alcohol was sutured to the stump ends The 
dogs were killed at intenals laning from eleien to two hundred and 
eight} -^l^e da}s, and the tendoiib were studied It was tound that the 
ends of the gratt became tra\ed out and edematous and were imaded 
b} an ingrowth ot }oung fibroblasts These fibroblasts later worked 
their wai into the interior ot the graft, so that alter forti-two da 3 S 
little e\ idence ot the dead gratt ab such remained There was no toreign 
bod} giant cell reaction around the silk sutures The presen ed fasaa 
was well tolerated and m time there was such a complete substitution 
that It was difficult to tell that the gratt had e\er been dead 

Use of H\d) oclihi ic Acid in Delay td Calcification of Fiactiircs — 
Cornell and his associates report the clinical and roentgen obsen ations 
m 5 cases ot fractured bones in which excessne atropln ot bone and 
delated calcifications were tound about the site ot tracture Obsen a- 
tions suggested that the osseous atropln was the result ot some meta- 
bolic or constitutional disturbance aftecting tbe intestinal absorption 
and subsequent utilization ot calcium salts and was thus responsible 
for the dela} ed calcification The e\ idence indicated that the disturbance 
was due to decrease or absence ot h} drochloric acid m the stomach 
Calcium salts are soluble m acids and relatneh insoluble in an alkaline 
medium Intestinal aciditi is due to In drochloric acid m the stomach 
to the fatt} acid tormed during digestion and to lactic acid fermenta- 
tion ^'ltamm D also is associated with the production ot intestinal 
aciditc Teller s experiment led him to state that absorption ot calcium 
IS initialh dependent on the free In drochloric acid m the stomach The 
use ot In drochloric acid without the proper calcium intake ma\ be 
harmful since In drochloric acid besides turtliermg the utilization ot 
calcium, increases excretion ot this substance Anal} sis of the gastric 
contents was carried out m 20 cases ot fractures and in 12 ot these 
the findings were normal and normal healing occurred In 8 cases 
gastric acidit} was either absent or low and was associated with a 
diminished ^olume of gastric content In these S cases healing did not 
occur with the usual method ot treatment The authors conclude that 
the addition ot h} drochloric acid (4 to 8 cc ot a 10 per cent dilution 
three tunes a da} ) to a diet high in calcium and a itamins increases 
the absorption of calcium and furthers the calcification ot bone 

Bone Rcgcnci ation — Leaander^® has endeaaored to find a reason 
for the metaplastic theora ot bone tormation i e , the transtonnation 
ot connectia e tissue into bone tissue He has studied the mode oi 

39 Cornell L A Bernlieim A R and Person EC T Bone & Tom 
Siirg 21 40 1939 

40 Lcaandcr H Surg Ganec & Ob't 67 705 193S 
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oiigin of new bone afici tiansplanting into soft parts hard bone tissue 
sliippcd of pciiostcum This new bone seemed to be formed from 
nicscnchjmal tissue about the giaft but not necessarily m contact with 
it Alcoholic cxtiacts of bone tissue were injected into soft structures, 
and in 22 pci cent of instances caililage or bone was formed After 
control injections of alcohol alone no bone was formed The author 
concludes that bone i egcnei ation takes place as the result of some spe- 
cific bone-forming substance activating the nonspecific mesenchjmal 
tissue 


Calcification of Hyaline Caiiilagc — ^Faiconer^^ examined costal 
tiacheal and bionchial cartilage taken from old persons with reference 
to the occurience ot calcium In only 41 of 200 cases was the cartilage 
maci oscopically free fiom calcium, but in many of these cases micro- 
scopic calcium deposits %vere observed There are three different ways 
m which calcium settles in the cartilage (1) as a diffuse distribution 
of small kernels, (2) like a capsule around the dying cartilage, and (3) 
m the form of strands which ti averse the interstices between the endo- 


plasmic areas m the exoplasm 

Roentgen Appeal ance of the Ligaments of the Knee Joint ^Lind- 
blom has been able to demonstrate the ligaments of the knee joint 
by the injection of perabrodil (skiodan), a water-soluble radiopaque 
substance, into the knee joint If there was effusion within the joint 
preliminary aspiration was done About 15 cc of 4 parts of peiabro i 
and 1 part of 0 5 per cent procaine hy'-drochlonde was injected ^ ^ 

scopic lateral roentgenograms were taken with the knee 
degrees, and anteroposterior roentgenograms, with the knee exe 
degrees Lesions of the ci uciate ligaments and of the tibia co a e 
ligament could be demonstrated 

Roentgen Diagnosis of Destiuctwe Lesions of the Knee 
than 190 defects of varying size and location were pro uce ^ 
bones about the knee joint by Lachmann^® These invove 
and the spongiosa separately and in combination 1 e resu 
that not all osseous defects are visible on the roentgenogram^^ 
frontal or profile views unless they are of minimum size 
sions necessary for visibility vary with the a diam- 

Conoid excavations involving only the spongy , 05 to 09 

eter of from 0 5 to 1 7 cm at their base and a 05 2 

cm Disklike cortical defects must have a ^ of a dcicci 

cm in order to be seen, the factors determining 

iTISlcTner, B Calcification of the Hyahne Cartilage 
26 942 (Nov) 1938 

42 Lindblom, K Acta radiol 19 582, 1938 

43 Lachmann, E Radiology 3 521, 193S 
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are (1) direction ot its longest axis m relation to the central x-raj 
beam, (2) the diameter ot the transradiate forms superimposed orer 
the defect, (3) the relatue amounts of cortical and spong)’- matter in the 
orerhing bone, (4) the distance ot the defect from the tube and 
the film, (5) the character ot tlie border of the excavation, (6) the 
content of the detect, and (7) the state ot calcification of the surround- 
ing hone In the light ot these results the limitations of roentgen 
diagnosis m deep intections trequentl}"^ involving the knee joint are 
pointed out For example, special attention is called to tlie fact that 
a normal roentgenogram does not exclude the possibility of tuberculosis 
ot the knee joint and that the roentgenogram gives a picture ot the 
stage, prognosis and progress ot the disease onlj with certain reserva- 
tions, none ot the classic roentgen signs of tuberculosis in itself being 
tjpical ot this infection In regard to osteogenic sarcoma, it is pointed 
out that this mtection niaj be present with normal findings and that 
no roentgen sign of osteogemc sarcoma is absolutel} characteristic In 
regard to osteochondritis dissecans, it is pointed out that the first stage 
of tins condition escapes roentgen diagnosis Later phases of the dis- 
ease may be visible, but this depends on the width and position of the 
radioiucent ring around the necrotic bone fragment In this studj, 
for example, when the line ot demarcation did not exceed 1 mm the 
front V lew vv as normal and the side v lew show ed only a faint interrupted 
outline of parts of the fissure surrounding the fragment 
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PRIjMARY carcinoma of the male urethra 

helr\ a r kreltzm-^nx, md 

\\D 

BEK COLLOFF, MD 

SAN FRANCISCO 

Since Hutchinson, in 1861, reported the first authentic case of 
priinar} carcinoma of the male urethra, no article on this subject has 
appeared m uhich the author personalh re\iei\ed all the preceding 
cases In most instances the reports made bj preMous enters ha\e 
been accepted without consulting the original sources No doubt one 
of the reasons this has not been done is the fact that it is not ahvajs 
possible to obtain the original articles 

We ha^ e searched the entire literature and, except for a few papers, 
haie been able to abstract the originals As a result of our work, 32 
additional cases liaAe come to light which had not been mentioned in the 
literature since their publication The total number of cases reported 
in the literature is 148 (see table) 

LOCATION OF LESION 

Carcinoma may occur m anj of the anatomic dn isions of the urethra 
For clinical purposes we liaie listed the growths in two mam groups 
according to their location In the first group are those occurring in 
the anterior, or penile, portion ot the urethra, ^nd m the second are 
those found m the bulbomembranous or posterior portion Anatom- 
ically the bulbous portion is not a part ot the posterior portion ot the 
urethra, but it has been included because the symptoms and plnsical 
signs ot tumors in tins location are the same as those of grow ths occur- 
ring m the prostatic aiM membranous portions In 65 patients the 
growth was in the anterior portion ot the urethra, in //it was in the 
posterior portion It is interesting to note that there is little difference 
in the incidence of carcinoma in the two portions of the urethra 

etiologic f\ctors 

Urethral irritation eMdenth plays a part in the de\elopment ot raalnj- 
nant tumor The presence or absence ot stricture wa<= mentioned in 92 

From the Department of Lrolosa the Mount Zion Ho pital 
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cases , in 76 pei cent there was a positive history of this condition In 7 
the stiictuie was traumatic, and in 1 it was congenital In Kretschmer’s 
case the nutation was chemical, following the injection of Hartzell’s 
solution ^ into the urethra In 2 patients the growth was an adeno- 
cai cinoma, and the question arises whether one should consider such a 
tumor a true piimaty cai cinoma of the uiethra or analogous to the type 
of growth which develops oiiginally in Cowper’s gland and later involves 
the urelhia 

AGE INCIDENCE 

Carcinoma of the uiethia may occur at any age, although the inci- 
dence (see chart) was highest in the fifth decade (56 patients) The 
youngest patient (Paton’s) was 18 years old Kroiss reported the case 
of the oldest patient, a man 91 years of age 



PATHOLOGIC PICTURE 

In many cases no pathologic report of the growth gl^o^v- 

following list IS a summary of the tumors which were ex 
mg the types and incidence of each 


Squamous cell carcinoma 
or Epithelioma 
Papillary carcinoma 
Transitional cell carcinoma 
Adenocarcinoma 
Mucoid gland carcinoma 
Columnar cell carcinoma 
Endothelioma 


101 cases 
6 cases 
3 cases 
2 cases 
2 cases 
1 case 
1 case 


Gm 


jj 50 pr.iin» 

solution is made up as grams (0?^ ^ 

iTm ) Zinc iodide, 15 grams (0 96 Gm ) , P 


(32 
" ) 
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Watson, Lewis and Sehaggi reported cases in which the gro^rth 
was limited to the prostatic portion of the urethra Watson described 
the tumor in his case as an “irregular, lump}' growth arising from 
the floor and lateral walls of the urethra iwth excessn e bleeding ” 

In most cases caranoma of the posterior portion of the urethra 
presents itself as an abscess about the size of a \\alnut in the perineal 
region, elongated in the anteroposterior diameter It is located in 
the median raphe, about 2 cm posterior to the penoscrotal angle This 
abscess, which appears as a small tumor-like mass, is tender and red 
It discharges thick purulent material through a pinpoint opening The 
abscess may heal completely for a time after treatment It may recur, 
or it may nei er heal and may present infiltrated, indurated edges, \\ ith a 
few drops of urine appearing because of the fistulous connection 

The description of Bobbio’s case is typical of the sequence of patho- 
logic changes which occur when the posterior portion of the urethra 
IS imolved At the first operation, incision of a penneal abscess was 
performed, healing was poor, with periurethral infiltration A second 
operation was performed, w itli excision of the abscess together w'lth the 
infiltrated periurethral tissue Healing took place for a few weeks, after 
w'hich the patient was readmitted to the hospital with a perineal fistula 
After closure of the fistula the tumor reappeared It was described as 
hard and painful It w as the size of an orange, w ith a shiny, dark bluish 
adherent skin Where the skin was missing there were red c}anotic 
vegetations, m some places these were the size of peas There were 
numerous small openings representing fistulous tracts Incision of this 
mass repealed a cauliflow er-hke growth made up of large vegetations 
W'lth a crater-hke ulceration in the center The skin at the periphery of 
the growth w'as cyanotic and at several points was stretched to the point 
of breaking On section of the urethra there was obsen'ed infiltration 
into the corpora caiernosa, with complete ulceration of the bulbous 
portion of the urethra, so that it could not be distinguished from the 
surrounding neoplastic tissue 

In the anterior portion of the urethra one finds a nodule on the 
ventral surface of the penis, w'lth or without one or more fistulous 
tracts If the growth is at the fossa nariculans there may be an 
ulceration of the glans with a small pinpoint opening of the urinai} 
meatus 

met \stasis 

Metastasis ma} occur i la either the blood or the 1} mph channels In 
the majority of the cases reported there was no mention of changes in 
the superficial inguinal glands It is impossible, therefore, to sum- 
marize the incidence of imohement of these glands 

The drainage of the greater portion of the penile part of the urethr*’ 

IS to the deep subinguinal glands, that irom the bulbomembranous por- 
tion, to the external iliac and Inpogastric glands and from there to the 
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common iliac nodes In some cases m which the inguinal glands were 
1 epoi led to be enlai ged, latci pathologic examination showed no malig- 
nant tissue but meiely chiomc adenitis The size of the inguinal glands, 
theiefoie, is not a ciiteiion of the pathologic process The only metas- 
tasis in oui second case was found in the lung Metastasis to the scrotum 
01 its contents is lare VVe have been able to find only 1 case in which 
this occuiied, that of Geisslei, in winch the epididymis was involved 


DIAGNOSIS AND DirFERENTIAL DIAGNOSIS 
The possibility of caicinoma of the uiethra should be considered in 
the case of a man over 40 who with no previous history of 
has the symptoms characteristic of this condition Progressive i 
culty of urination is an outstanding symptom Hematuria occurs m re 
quently — as a rule, only after instrumentation 

With carcinoma of the posterior portion of the urethra t er 
usually some progressive urinary difficulty, such as burning, 
voiding 01 diminution in the size of the stream Associate ^ 
symptoms there may appear a soft, fluctuant penuiethra mass n 
of this mass gives only temporaiy lelief Healing does no ^ 
subsequent induration of the edges of the wound deve 
with suppuration occurs Failure of any periuret ra a s 
promptly should make one suspect malignant change 

In the anterior portion of the urethra the segment 

The fact that the patient himself feels a small mass in the p 
of the urethia and consults a physician early is one o If 

the incidence of cures is largest when this is t le ^vithoiit a 

the growth involves the fossa naviculaiis, an u ce , 
uiinary fistula, may exist examination 

The final diagnosis must depend on P differentiate 

Polypoid tissue should be removed for biopsy n 
this condition from traumatic rupture of the ure . urethro- 

simple stncture A complete h.story together 
scopic and physical examination will rule out 


treatment 


studied 


T A? rtf the 148 cases 

Poiuon of the Uieth,a-ln 6^ ' Var.ny 

the carcinoma occurred m the anterior por or complete amP"’ 

methods of treatment were used, such as C ) P pj roentgen tU' 
non of the penis, (2) total or partial emasculat om 
ment of the inguinal glands, (4) application urctlirotnnn 

Ts) resection of the urethra and the gto.tU.J6) 
and (7) mgumal adenectomy m conjun 
tioned forms of treatment 
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Amputation of the penis, either complete or partial, ^\as the treat- 
ment most often used It uas performed on 35 patients, resulting in 30 
recoveries and onl} 5 deaths Radium or roentgen therap) uithout 
surgical intervention uas used for 3 patients, 2 of uhora uere cured 
When the growth is limited to the distal anterior portion of the 
urethra, that is, to the part in the region of the glans penis, partial 
amputation can be saf el} emplo} ed If, how er er, the malignant process 
IS in the shaft ot the penis, near the bulb, and particularly if the corpora 
caiernosa are involved, it is best to perform radical amputation 

Emasculation is a needless operation and should ner er be done, as the 
testicles are not im aded metastaticall} Infiltration of the scrotum w ith 
urine, due to rupture of the urethra, has been reported This may har e 
led some surgeons to perform total emasculation 

It IS surprising to note that of the 65 patients in whom the antenor 
portion of the urethra w as mr olved 35, or 54 per cent, reco^ ered , 19, or 
29 per cent died, and in 11 cases or 17 per cent, there was no mention 
of the end result 

Posteno} Poition of the Uiethia — Seventy-sei en patients had cara- 
noma of the posterior portion of the urethra, the growth was found most 
often in the bulbous or the membranous part but occasionally m the 
prostatic part A study of the case histones show ed many \ aried forms 
of treatment Some, no doubt, were merelv palhatne, as the disease 
was too far ad\anced to permit constructne surgical lnter^entlon 

The different forms of treatment described are ( 1 ) suprapubic c} stos- 
toni}, (2) internal uretlirotomy, external uretlirotoni} or both, (3) 
incision and drainage of the perineum (4) resection of the urethra and 
the grow'th, (5) fulguralion and application of radium, (6) excision of 
the inguinal or of the deep femoral glands, (7) total emasculation, 
(S) passage of sounds and (9) use of an indwelling catheter 

In this series of 77 patients only 10, or 13 per cent, reco^ered, 
while 5S, or 75 per cent, died In 9 cases, or 12 per cent, there was no 
mention ot the end result 

The operation which gaie the greatest number ot cures was resection 
of the urethra including the growth This was performed in 6 ot the 
10 cases In 2 of the 6 the inguinal glands also were removed, m a 
third the penis was amputated and in a fourth radium was applied 
postoperatn eh 

In contrast to the gratifying end resultb obtained in the treatment 
of growths maohing the antenor portion of the urethra carcinoma of 
the posterior portion presents a gloom\ picture This is no doubt due to 
the fact that there are no cliaracteristic stmptoms ot this disease The 
patients are treated for stricture and its complications such as rupture 
ot the urethra, periurethral abscess or urinara fistula B\ the time the 
true condition is recognized the growth has become inoperable 
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In icMcwing the enlne senes of 148 cases, we were interested to note 
that inguinal glands had been removed in only 20 cases, 16 of anterior 
and 4 of posterior urethial involvement Of the 45 patients in the entire 
series v ho i ecovered, inguinal adenectomy had been performed on only 
13 In se\ eral patients the glands were seen on clinical examination to be 
enlarged Sections after removal showed inflammatory changes but no 
metastasis 

Despite the fact that inguinal adenectomy was performed on only 
appi oximately 4 per cent of the patients who recovered, surgical inter- 
vention should include removal of the inguinal glands in order to obviate 
the possibility of metastasis by way of the lymphatics Huggins and 
Curtis described the surgical procedure in detail, and repetition at this 
time IS needless 


enlarge- 


SUMMARY AND CONCLUSIONS 

Piimary caicmoma of the male urethra is a rare disease, only 148 
cases having been pi eviously repoi ted Of the total number of growths, 
65 originated in the anterior and 77 m the posterior portion of the 
urethra In 6 cases the location with leference to the site of origin 
of the growth was not mentioned Two new cases bring the total to 150 
A thorough search of the literature revealed many cases which have 
not been mentioned since their original publication 

The greatest incidence of caicmoma of the male urethra is m the 
fifth decade 

In 88 per cent of the cases in which a pathologic report was made t le 
tumor was a squamous cell carcinoma 

The inguinal glands are rarely involved, and in many cases 
ment is due to infection rather than to metastasis 

The treatment of carcinoma involving the anterior portion o ic 
urethra which has given the gieatest number of cures is partial or com 

plete amputation of the penis 

The best results when the malignant process involved t le 
portion were obtained by resection of the urethra with tie m 
growth 

Inguinal adenectomy is advisable in all cases 
Sufficient data have not been obtained up to the oj ,5 

enable one to evaluate roentgen and radium treatmen wi 
surgical intervention 
2000 Van Ness Avenue 
490 Post Street 
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PANCREATICOGASTROSTOMY 

EXPERIMENTAL TRANSPLANTATION OF THE PANCREAS 
INTO THE STOMACH 


E COOPER PERSON Jr, MD 

AND 

FRANK GLENN, MD 

NEW YORK 


HISTORICAL CONSIDERATIONS 

The early woik of Brunner ^ m 1682, as reported by Ceccherelli, 
demonstrated that paitial extirpation of the pancreas did not impair t 
health and digestion of the experimental animal This salient observa 
tion has led to the development of surgical procedures which have e 
successful as long as the mam pancreatic and biliary ducts _ 

left intact However, investigations concerning the feasibility ot a 
mg the head of the pancreas and thereby excluding 
creatic secretion from the intestinal tract have led to conflicting 
A historical survey of these related experimental pro ems 


that the conflicts date from early time 

The first experimental approach to this subject was ca 

Bernard^ He occluded the pancreatic from 

paraffin and observed a marked disturbance in absorp i 
the intestinal tract, with early death of the anima r digestion 
tion he concluded that pancreatic juice is hig y es namely, 

This conclusion was refuted by a number of^ mj pancreatic 

Schiff,® Cohnheim ^ and Martinotti,- w o exc 
enzymes from the intestinal tract in various ways and 
tive functions continued in a satisfactory manner 

From the Department of Surgery of the New York Hospital a 
University Medical College ,.n,r„r£rica du pancreas, Comptc^ 

1 Brunner, C L , cited by I 900 , p 159 

rendus de la Congres Internationale de median, . pancrenO'l;; 

2 Bernard, C Memoire sur le Pancreas et sur le 
dans les phenomenes digestifs, particuherement dans 

grasses neutres. Pans, J B Ba.lliere, 1856 Praci.- 

3 Schiff, 1862, cited by Oser ^othnagel, , 

Medicine, translated by A Stengel. Pln.a elpb.a, 

4 Cohnheim, J, 1882, cited by Scnn ^ ^ 4 

5 Martinotti, G Sulla extirpaz.one del pancreas, 

di Torino 36 348, 1888 



PERS OA -GLE \ X—PA \ CREA TICOGASTROSTOMY 


531 


The extensne and enlightening studies of Senn® demonstrated that 
the pancreas could be subjected to direct surgical procedures He con- 
cluded, houe^er, that complete resection of the head of the pancreas 
with the common duct is not justifiable and that procedures on this 
portion of the gland should be limited to partial exasion u ith presen a- 
tion of the common duct , he further accentuated his opinion by stating 
that if disease develops in this region it “precludes the propriety of 
operation ” However, Nemier ■ presented a review of clinical surgical 
treatment of the pancreas and concluded that radical intenention for 
malignant lesions of this organ is surgically feasible He referred to 
the need of establishing a communication beti^een the pancreas and the 
intestine and ated Codivilla’s case in which this procedure was carried 
out successfulty 

Nemier’s renew and the further obsen'ation that pancreatectomj is 
followed b) enormous loss of fat and nitrogen in the stools (Abel- 
mann®, de Dominicis®, Sandmej’^er probably led Biondi ro 
perform an experimental investigation wntli the purpose of establishing a 
new exit for the external secretion of the pancreas Biondi implanted 
the transected portion of the pancreas and duct of Wirsung into the 
duodenum, but was unsuccessful The 6 dogs w’hich he subjected to 
tins procedure died of peritonitis and gangrene of the small intestine 
Similar results were obtained by Cecclierelli, wdio used 2 dogs Both 
experimentalists concluded that the theory of pancreatic transplant is 
tenable but the procedure technically not feasible 

In an attempt to clarify the dnerse conclusions reached regarding 
the effects of excluding the pancreatic enzjTnes, Lombroso in 1908 
repeated his work of 1894 (in Minkowski’s clinic) He demonstrated 
that with the external secretions of the pancreas complete!} excluded 
the absorption of food is adequate and compatible with life In con- 

6 Senn, N The Surgen of the Pancreas as Based upon Expenments and 
Clinical Researches, Am J M Sc 92 141, 18S6 

7 ICemier H Chirurgie de pancrea--, Rc\ de chir 13 61S, 757 and 1007, 

1893 

8 Abelmann, M Ueber die Ausnutzung der Xahrungsstoffe mch Pankreas- 
extirpation mit besonderer Berucksichtigung der Lehre \on der Fettrc'orption, 
Inaug Dissert, Dorpat, C lllattiesen, 1890 

9 de Dominicis, N Legatun del dotto di AVirsung, Re\ can e terap 1C 
60. 1894 

10 Sandmejer, \Y Ueber die Polgen der partiellen Pankrci^exlirpation bciri 
Hunde, Ztschr f Biol 13 12, 1895 

11 Biondi, D Contributo clinico c spcrimennle alia chirurgia del panc^cac 
Chn chir 4 131, 1896 

12 Lombroso, U Kann das niclit in den Daim sezemiercnde Pankrcas am 
die Ralirstoftre'^orption einwirkcn^ Arch f cxpcr Path u Pliannako! 60 
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tiadicuon to this, Piatt, Lanison and Maiks proved that animals show 
a inaikedly diminished absorption of fat and nitrogen, as evidenced by 
laigc residues demonstrated in the stools by careful chemical analysis 
The CKcellent article by Desjardins on pancreatectomy reintroduced 
the feasibility of radical operative mteivention for carcinoma of the head 
of the panel cas Foi the first time the surgical procedure was designed 
in accoid nith the complex physiologic and anatomic character oi the 
gland and with full lecogmtion of the tremendous difficulties encoun- 
leied in such an approach Desjardins claimed that the key to radical 
operations on the pancieas is duodenal resection and restoration of the 
communication between the pancreas and intestine He found it essen- 
tial to restoie the continuity of the pancreatic flow in order to avoid the 
dangei of intia-abdommal leakage from the pancreatic stump or the 
foimation of a pancreatic letention cyst As a lesult of his thorough 
investigation, Desjardins offered a two stage procedure for radical 
removal of a malignant lesion of the head of the pancreas The two 
stages consisted in (a) i eestabhshment of the continuity of the intestinal 
and biliary tiacts and (b) resection of the duodenum and the head of 
the pancreas and lestoiation of the flow of pancreatic secretions by pan- 


creaticoj ej unostomy 

A few months after Desjardins’ publication, Sauve presented an 
article approving the logic of a pancreaticoduodenostomy as a necessary 
step in radical proceduies involving the head of the pancreas How- 
ever, he claimed that to reestablish the communication between tie 
pancreas and intestine was ideal but not surgically practical at the tune 
He provided instead an extra-abdominal outlet for the retained pa^^ 
creatic secretions by attaching the pancreatic stump to the an eri 
abdominal wall, thus creating a pancreatic fistula 
In 1909, Coffey^® reported the first successful 
plantation of the pancreas into the jejunum and described the i 
and intiicate technic by which it was accomplished This f 

which he called “pancreaticoenterostomy,” consisted of uniting a 
jejunum m the form of a U after the manner of a Finney p )0 
and implanting the stump of the pancreas into this loop > prevent 
was complicated and difficult because he assumed that in or 
leakage it was necessary to bring the transplanted pin 

with a considerable area of serosal surface Coffey cone 

13 Pratt, J H , Lamson, P D , and Marks, ^ j909 

Pancreatic Juice from the Intestine, Tr A Am P ysi i< ^ py,; 

14 Desjardins, A Technique de la pancreatectoime c\ 

15 Sauve, L Des pancreatectomies et specialemen c 

cephahque, Rev de chir 37 113, 1908 p,ncrc-!fectom% ‘ 

16 Coffey, R C Pancreato-Entcrostoray and 
nary Report, Ann Sorg 50*1238, 1909 
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creaticoenterostom} is teasible surgicall} and that the implanted pancreas 
in animals showed no padiologic changes up to the time the animals 
uere killed (thirh da^s) These obsenations were lerified b} Sweet 
and Simons ^ and by Patrie, P 3 le and Vale w ho used a less com- 
plicated technic 

Concurrenth w ith these surgical eftorts, turther problems associated 
with the exclusion of the external secretion ot the pancreas trom tlie 
intestinal tract w ere hemg studied Fisher and also Allen, Bow le 
iMcLeod and Robinson demonstrated the presence ot fatt} infiltration 
and degeneratne changes ot the Iner m pancreatectomized animals at 
death Hershe^ and Soskm (1932) confirmed this work and tound 
that death of the animal could be pre\ented if tlie diet included phos- 
pholipids, such as lecithin and choline, or raw pancreas Berg and 
Zucker -- deprived the dogs of pancreatic enz} mes bj means of a modi- 
fied Elman-McCaughon pancreatic fistula and consistent!} found marked 
hepatic changes The authors concluded that the underl}mg common 
factor w'as exclusion of the external secretion from tlie intestine 

Contradicting results were obtained b) Van Prohaska Dragstedt 
and Harms on the basis ot their experiments w Inch show ed that the 
external secretion of the pancreas pla\ed no role m pre^entmg fatt} 
infiltration and degeneration of the Iner They observed that changes 
m the In er did not occur m dogs pro\ ided w ith total pancreatic fistulas 
or m dogs with ligated pancreatic ducts and degeneration of the pan- 
creatic parench}ma The\ proposed the existence of a new hormone 
concerned in some manner w ith the normal transport and utilization of 
fat On the other hand Ralli Rubin and Present were unable to 

17 Sweet J E and Simon-- I H Some Experiments on the Surgen of the 
Pancreas Ann Surg 61 308 1915 

18 Patrie, H H P\le L A and Vale C F Recent Expenmcntal Studie-- 

on the Pancreas Surg G\ncc & Obst 24 -179 1917 

19 Fisher, N F Attempts to Maintain the Life of TotalI\ Pancreatectomized 
Dogs Indefinitelj hr Insulin Am T Plnsiol 67 634 1924 

20 Allen F N Bowie T T McLeod T T R and Robinson M L 

Behavior of Depancreatized Dogs Kept Alive vvath Insulin Brit J Exper Path 
5 75 1924 

21 Hershev, J AI , and Soskin S Substitution ot “Lecithin” lor Raw 
Pancreas in the Diet of the Depancreatized Dog Am J Pin siol 98 74 1931 

22 Berg B X, and Zucker I F Liver Changes \fter Deprivation 01 

External Pancreatic Secretion Proc Soc Exper Biol &. Med 29 6S 1'I31 

23 Van Prohaska J Dragstedt L and Harms H P The Relation of 
Pancreatic Tuice to the Fattv Infiltration and Degeneration 01 tlic Liver in the 
Depancreatized Dog Am T PhvMoI 117 1()6 1Q36 

24 Dragstedt, L R \ an Prohaska 1 and Harm- H P Ob ervatm is on a 
Substance in the Pancreas (a Eat Metabolizing Horn one ) Which Pcriiiil- S ir- 
vival and Prevent- Liver Cnangcs in Depancreatized Dog \m I Pin o' 117 
175, 1936 
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•'Uppoil the contention of Drngsledt and his associates concerning a 
fat-nictahoh/ing hormone produced by the pancreas They concluded 
tlie findings of Dingstcdl and his co-workers may have been due to the 
short pciiod the animals were under observation (four to twelve weeks) 
Here may be mentioned also the work of Best and Ridout^® and that 
of I^IacKa} and Barnes"' on lats These investigators observed that 
the pancreatic extract described b} Dragstedt exercised such lipotropic 
effects as could be expected from its choline and protein content 

Chaikoft, Connor and Biskind *® were able to keep dogs alive for 
five } cars after complete pancreatectomy by feeding a special diet sup- 
plemented b} insulin Their extended observations demonstrated a 
sequence of striking changes in the liver, namely, fatty infiltration, 
h}ahne degeneration and atrophy of the hepatic cells at the periphery of 
the lobules and fibroblastic proliferation ending with the typical fibrotic 
lesion of cirrhosis Boyce and McFetridge made an experimental study 
of the operative procedures -which involve exclusion of the pancreatic 
secretion from the intestinal tract, with special reference to the metabo- 
lism of the liver cell They concluded that when partial pancreatectomy 
is a necessary part of the operation for malignant disease of the ampulla 
and periampullary regions, fatty metamorphosis of the liver will occur 
unless proMsions are made to prevent it 

In summarizing this historical survey it may be stated 

1 In the surgical treatment of malignant lesions of the pancreas, los^ 
of the pancreatic enzymes should be avoided if a practical means 
available to reintroduce them into the intestinal tract 

2 Exclusion of pancreatic secretion from the intestinal tract 
not appear seriously to interfere with normal digestion 

3 Marked changes in the liver, such as fatty infiltration and 
eration, occur when the intestinal tract is deprived of pancrea 

r- TT 'Thp I iver Lipids ^nd 

25 Ralh, E P , Rubin, S H, and Present, C H ^ Ducts, 

Fecal Excretion of Fat and Nitrogen in Dogs with Liga e 

Am J Physiol 122-43,1938 „c,hon of Fat m 

26 Best, C H, and Ridout, S H The Pancreas and the Dep 

the Liver, Am J Physiol 122 67, 1938 p,„„eas E\tract and 

27 MacKay, E M , and Barnes, R N B,oI & Med 38 M 

Other Proteins on Liver Fat and Ketosis, Proc Soc P 

1938 „ , ^ r R Fatty Infiltration and 

28 Chaikoff, I L , Connor, C L, mtb Insulin, Am / 

Cirrhosis of the Liver in Depancreatized Dogs Ma 

Path 14 101, 1938 . ofiidv of Operatioa^ 

29 Boyce, F F, and McF.tr.dge, E M An Trrt 

wSh llwe Eyc.ns,o„ of .he 

„,h Specal Reference to the , 5,, ,938 

on the Metabolism of the Liver Cell, Surgery 
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tion over a long period A dietar}"- safeguard ma} be found in such 
substances as lecithin, choline and raw pancreas (or alcoholic extracts 
of pancreas) 

4 It is V ell to keep in mind Handelsman’s v aming that great 
care must be gn en to a study of the literature before accepting or reject- 
ing one obsener’s opinion concerning the external secretion of the 
pancreas and the effects of the absence of these enzjmes from the 
intestinal tract 

Malignant lesions of the ampulla of Vater and of the head of the 
pancreas present a common therapeutic problem both from the anatomic 
and the phj'siologic standpoint Radical operation for lesions affecting 
these structures seems justified, for vithout it a fatal outcome is inevitable 
and usuall)'^ rapid Hove^er, the effects of radical extirpation on the 
physiologic function of neighboring organs must be senously considered 
The most important of these adjacent structures are the pancreatic duct 
and the common duct In a radical procedure these ducts must be 
sacrificed, with resulting exclusion of the enzjmes of the pancreas and of 
the bile from the intestinal tract The opinion that complete deprn ation 
of pancreatic secretion is not detrimental remains open to contro\ersy, 
therefore it seemed important to study the feasibility of reintroduang 
this secretion Were it possible to deMse a practical procedure to 
accomplish this, several purposes would be served 

1 If an outlet for the pancreatic secretion were provided, there is 
ever}' reason to believe that the pancreas would retain its normal 
function 

2 It would prevent the fatty infiltration and degenerative changes 
in the hv'er which experimental observations lead one to expect after 
exclusion of the pancreatic secretion from the intestinal tract These 
pathologic alterations of the hv'er interfere vv ith its normal function and 
increase the danger of intercurrent sjstemic infection 

3 The external secretion from the pancreas amounts at least to 
700 to 800 cc daily This secretion continues to amount to 200 to 300 cc 
in spite of the parenchymatous atrophv and fibrosis of the gland asso- 
ciated with partial occlusion of the duct Surgical attempts to curb 
this secretion merely by ligation of the duct vv ithout prov iding a suitable 
outlet are impractical and are likelv to lead to pancreatic fistula, pan- 
creatic abscess or hemorrhagic pancreatitis, all serious conditions in an 
already debilitated patient 

4 As a preliminarv step to radical operation it vvould appear bene- 
ficial to reintroduce the pancreatic enzvmes into the intestinal tract since 

30 Handehm-in, M B The Divcmvc and ■\b=orpti\e^ nirctioa o' the 

External Secretion of the Pancreas \nn Irt Med 11 l-t'Q 
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p.iiu Katie niMillicuiK} seems to he one of the most significant factors 
111 (he sMii|i(om.i(olf)g\ .iiul the lapicl tciminal course of malignant tumors 
(if this legioii 

Fc.u of the well known complications acute pancreatitis and peri- 
tonitis follou ing o()cralions on the pancreas m man has given this organ 
the icputation of .i suigical “noli me tangere ” Judd and Hoerner®^ 
eiiuiiH i.ited othei faclois which ha\c retaidccl pi ogress in surgical treat- 
ment of the [lancieas, such .is the gcneialh poor condition of the patient, 
the insidious onset of the disease, the relative inaccessibility of the 
lesions the intimate lel.ition to majoi abdominal structures which cannot 
he s.iei diced and the cxticme tcchnic.il difficulties of any surgical pro 
tcduic in this legion Yet efforts to create a new outlet for the secretions 
of the p.mcrcas have not been ab.nndoncd 


PUKrOSl . MniHOD \ND RFSLLTS OF THE EXPERIMENTAL STUDI 

The filst successful tiansplant of the pancreas into 
c.airicd out by Tiipodi and Sherwin m 1934 Prior to tiat 
the sm.all intestine usualh had been selected as the site or le ^ 
but Tnpodi and Shei w in chose the stomach because o its ® 
bilily and si/e and in ordei to prevent obstruction o tie ^ 
bowels and sti angulation of the tiaiisplanted pancreas n ’ 

acid content of the stomach reduces but does not comp ® ^ 
activity of the pancreatic enzymes, thus decreasing le P 
of pancreatitis These imestigators gave a V ^ the posterior 
technic by which the pancreatic stump was ^ted serosal 

wall of the stomach through a triradiate incision wi i ^ 

surfaces io,-,fnt,nTi experimental 

Because this ivas a blind method of ;tion could be 

woik was undertaken to find a means by wind P 

accomplished undei direct vision p, .mental animals, it 

When the problem was appi cached m exp ^tjons between 

realized that there are mmor but of these ,s .be 

the human and the can.ne pancreas The ^ „,er the WS-’"- 

presence in the dog of a protective pen greater danger 

the absence of which in the human being s ) „s 5 ,|,le the condho" 

of spreading infection To coYing ran be stripped off ‘ “ 

found in man, this piotective peritoneal covering 

pancreas in dogs faronoma of 

1 ,, cp Surgical Treatment OI L ) 

31 ;add, E S , and H»n.er ^ Arefc Snrg 31 

te Head ot the Pancreas and of the A P „„noa 

1935 TT Experiment^ r r 

32 Tnpodi, A M, and Sherwin, C P ^ 

Macmillan Company, 1927 
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Technic — The peritoneal ca\itv -nas opened through an upper right rectus 
incision, and the first portion of the duodenum and the attached pancreas t\ere 
delnered The main and accesson ducts and their entrance into the duodenum 
were exposed b} carefullj freeing the duodenum trom the adherent pancreatic 
tissue The main pancreatic duct, uhich corresponds to the duct of Santorini in 
man, ■was doublj ligated and dnided Sta\ sutures of arterial silk were placed 
in the lateral walls of the remaining accesson duct (duct of irsung), and it was 
diAuded (fig 1) These sutures afforded a means of traction, so that the organ 
could be manipulated without traumatizing the friable pancreatic tissue 

The pancreas was then transected just distal to the accessorj duct (This 
diMsion must be carried out with care in order to identifj the central duct and 
to control bleeding from the pancreaticoduodenal \essels which tra\erse the superior 
border of the gland ) The stump of the pancreas, consisting of the neck and 



Fig 1 Exposure of the mam and accesson ducts and their entrance into the 

duodenum The ducts are exposed b\ carefulh freeing the duodenum from the 
adherent pancreatic tissue. The dotted lines indicate transection ot the pancreas 


bodi and the ducts, was implanted into the stomach under direct Msion in this 
manner (fig 2) 

\ longitudinal incision was made in the anterior wall ol the stomach midwai 
between the greater and lesser cunaturcs and clo-c to the palorus (fig 3) W ith 
a finger in this opening to direct lurthcr procedures the stomach was rotated 
so that a transeerse incision might be made in the posterior wall opposite the 
first opening (fig 3) This was approximateh 2 cm in ienctii and lae nca^ 

the pelorus 

Silk stae sutures were passed through each s.dc ol the stump ol the pancreas 
at a point 1 cm from the transected end eare being taken to aeo.d pu icturmg 
the pancreatic duct or tesscl The^e s„i suti res were broight into the stomach 
through the posterior stoma threaded into needles and returned to the ou- ide 
be passing through the entire thicK.ie s oi the gastric wall ^t a point 1 cm Item 
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the opening (fig 4) The staj sutures attached to the pancreatic duct were also 
brought through into the stomach and subjected to tension through the anterior 
incision in the gastric wall, thus drawing the stump well into the gastric lumen 
With this traction maintained, the pancreas was anchored into position bj tjnng 
the sutures which passed through the wall of the stomach (fig S) This resulted 
in an e\erted approximation of the gastric wall to the pancreatic parenchnna 
Additional sutures w ere introduced at either end of the incision to fix it permanentl} 
in place The abdomen was closed wnth silk without drainage 

Results and Comment — In this senes of expenments 32 dogs were used 
The first 12 dogs w'ere subjected onl\ to pancreaticogastrostomj as descnbed The 
method pro\ed to be entireh satisfactorj and surgicallj feasible For this ’■eason 
It was instituted in the remaining dogs as a prehminarj step in operabons on the 
ampulla of Vater and the head of the pancreas One dog died of acute hemorrhagic 
pancreatitis on the third day after the transplant, ow'ing to a technical error Six 
dogs were killed at appointed times to determine microscopically the condition of 
tlie pancreatic parenchyma and to confirm the chemical indications that the pan- 
creatic duct remained patent Proof of the patena of the duct was obtained 
bj injecting fluid into the caudal end of the pancreatic duct and obsemng its free 
flow into the stomach 

Death subsequent to further surgical procedures occurred in 17 animals The 
duration of life after operation \aried from fi\e to one hundred and seien days 
Complete postmortem examinations were made routinely In the majoritv of 
instances death was due to bronchopneumoma, perforation of a jejunal ulcer or 
intussusception Eight dogs were still alite from forty -eight to one hundred and 
sixty -nine days after the two stage procedure 

Tables 1 and 2 present data on 6 dogs which survned and 6 which died These 
animals were subjected to the following two stage procedures first stage, pan- 
creaticogastrostomy , cholect stogastrostomy and ligation of the common duct, and 
second stage, resection of the head of the pancreas and duodenum and gastro- 
enterostomy 

The purpose of tlie first stage of the procedure was to create a new channel 
for bile and pancreatic secretions into the gastrointestinal tract In performing 
the pancreaticogastrostomy , an exploraton incision in the anterior wall of the 
stomach constituted one step, this anterior aperture was used as a stoma for 
tlie cholecy stogastrostomi An inferial of from ten to twenti-fiie dais elapsed 
between the first and the second stage of the operation 

In eiery instance niarked atrophy and fibro'is of the head of the pancrea-- 
were found at the second operation This pathologic alteration was due to the 
inadequate blood supph to the remaining portion ot the pancreas— the result oi 
ligating the pancreaticoduodenal lesscls during the transsection ol the gland at the 
first operation On the other hand the flow of blood through the implanted 
portion of the pancreas was sufficient to permit the oruan to function normalh 
during the life of the animal Tnis was determined b\ chemical tests and confirmed 
by the absence of atrophi and fibrosis at postmortem examination 

All the dogs subjected to tins experiment were placed on a standard diet 
supplemented ba aitamins B C and D Thea all remained actuc and well and 


34 This was a basal diet gwen on the ba<=i- oi 60 calorie- per dog pe- 1 ilner-.m 
01 bods weight The approximate ratio was =0 to 60 Gm oi carbahi drate 20 to 
25 Gm 01 fat and IS to 25 Gm ot protein This was s,pn'enie i-ed In i t-n , s m 
the fonn of least (brewer- ), cod luer oil and tomato juicc -d n - s ,re.l ca.Ii 
Lecithin choline and extracts of the pancreas were rot gi'c 
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they remained ^\ithm 5 pounds (2 3 Kg ) of their initial weight except the animals 
in which a ;ejunal ulcer developed after the two stage procedure 

After the pancreaticogastrostomj , at inteiwals of ten to one hundred and forti 
dajs, analjses of the gastric contents and of the unne were made, and the -value 
for blood sugar was determined Since the gastric contents imanabh revealed 



Fig S- — Photomicrograph of the pancreas seventv-flve davs after pancrcatico- 
gastrostomv The pancreas retains its normal architecture. There is no evidence 
of atrophv or increase in connective ti«uc 


the presence of active pancreatic lipase it mu't be conch ded that the pancreatic 
secretion reached the stomach At no time were there more than negligible changes 

3s Eiselberg (cited bv Markowitz T Textbook of Ex-perm cntal Stirgcrv 
New \ork, M ilham Mood S. Companv 10v71 lom d that jcj'ma! ilce' chve’np-el 
in over 25 jicr cent ot animals subjected to pvloric exchi ion and cas rren err t i \ 
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of the gastric wall The pancreatic acini appeared orderh and without eMdence 
of cellular dissociation or inflanimaton cell infiltration The islets of Langerhans 
appeared normal The mucosa around the patent orifice of the pancreatic duct 
was not ulcerated and appeared normal (figs 7 and 8) It is known that 
the Iner assimilates fat if the intestinal tract is depn\ed of the external secretion 



Tig 10— Photomicrograph from a section of the li\cr sixt\ da\s after hcation 
diMsion of the pancreatic ducts and partial pancrcatectonix The normal hepatic 
architecture is hardh discernible owing to fatta acid infiltration and dcgencratnc 
changes in the hepatic cel! 

of Uic pancreas Thereiore, 3 to 10 grains (0 19 to 0o3 Gm ) of tissec for b op a 
wae taken from the liacr at intcra-als ol ten to one hundred and lona daas aitc' 
the first stage procedure and subjected to chemical '‘nil micrcscop c exar'ina a 
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for Iipu! deposition to determine wiicthcr the implanted pancreatic gland continued 
to function Witli the Bloor method and a simplified method introduced by 
Kaplan and ChaiKofT the fatty acid content of the liver was found to vary 
fiom 3() to 6 7 |)cr cent in the ‘‘transplant” animals, as compared with the normal 
value of 3 to 5 per cent 
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Fig 11 — Photomicrograph from a section of the h advanced vacuo 
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eosin) shoued that the cords and cells of tlie Ii\er had retained their normal orderh 
arrangement There ^\as little cellular infiltration and no eMdence of cellular 
degeneration (fig 9) 

In order to stud\ the effects of complete exclusion of the external secretion 
of the pancreas from the intestinal tract, animals A\ere subjected to ligation and 



Fig 12 — Photomicrograph oi the pancrca*^ da\s alter ligation diiision 

ot the pancreatic ducts and partial pancrcattctoni\ There are marked dilatation oi 
the pancreatic ducts and destruction oi acini b\ imading conncctnc ti^^ue 

diM'^ion of the pancreatic duct*; and partial pancreatLC*'-m\ TI l an o i* oi gla^J 
rc'^cclcd corresponded as clos^K as po^'-iblt to that rcmcncd in tie tra p 

37 Kaplan ^ and Chaikoff T K I ncr lipids n Crm^c ch Dtr‘r "^-’t 
Maintained with Insulin 1 Hiol Cbm lOS 2ni 
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Fig 13 — Fixed specimen one hundred and seven days after the comp ete 
stage procedure The photograph shows the site of the pancreatic imp an 
the stomas of cholecystogastrostomy and gastroenterostomy 

remained within normal limits m spite of the marked pancreatic atroph) , Qwa 
tive determinations of the lipid content of the liver showed an e 

acid as high as 8 to 184 per cent Microscopic studies of the 
dogs revealed diffuse fatty infiltration of the hepatic cells, an -i 

demonstrated extensive cellular dissociation The normal hepatic , ,(! 

hardly discernible The liver cells were transformed info retired 

small, peripherally placed nuclei The degenerative changes * 
to be more marked in the periphery of the lobule (hgs 1 an 


Delia on Sn Doqs Subjected to Lujalwn and Division of the Panel eohe Duels and Pailuil Pancniilecloiiiv 
IVithout 1 1 aniplanlalion of the Panctealic Sliiinp into the Stomach 
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At autopsy tlic pancreas was smaff and exceedingly firm on section, and the 
ducts wcic dilated throiigiiout tlicir course Microscopic examination of the pan- 
creatic pnrencinma ic\ca!cd a marked overgrowth of connective tissue, dividing 
tiic disrupted cel! groups into lobules The remaining acini were composed oi 
flat epithelium which appeared vacuolated and atrophic The islands of Langerhans 
were numerous and somcw'hat inpertrophic (fig 12) 

For the greater part, chronic pancreatitis W'lth fatty infiltration and early 
dcgencratnc changes constituted the outstanding pathologic picture However, in 
I instance hemorrhagic pancreatitis, apparently due to the escape of active enzymes 
from a retention cyst following ligation of the acini, resulted from the procedure 
In this senes of animals life expectancy was materially reduced and death 
occurred as the result of the added burden of the second stage operations or oi 
an intercurrent infection 


CONCLUSIONS 

1 By a modification of the Tripodi and Sherwin method the pancreas 
can be transplanted into the stomach without danger of immediate acute 
pancreatitis or peritonitis 

2 The transplanted pancreas retains its external and internal func 
tions and shows no sign of atrophy 

3 Lipid deposition and degeneration of the hver do not follow pan 

creatic transplantation , 

4 Complete exclusion of the external secretion of the pancreas y^J 
stated methods produces an abnormal deposition of fat in t e ive 
concomitant degeneration and atrophy of the liver cel s 

5 The presented method of conserving the pancreatic ° 

a favorable means of approach in the radical pancreas 

lesions involving the periampullary region and the head 



TRAUMATIC SUBCUTANEOUS RUPTURE OF 
THE NORMAL SPLEEN 


LOUIS T WRIGHT, ilD 

AND 

\A.RON PRIGOT, MD 

NEW NORK 

This paper is based on 29 cases ot subcutaneous rupture of the 
normal spleen, due to trauma, observed by us at the Harlem Hospital 
Connors ^ reviewed the cases in which the condition w'as treated at the 
same hospital from 1905 to 1927 mclusne One of us (L T W ) had 
the opportumt}’ to study man 3 ' of these cases The present report 
covers the period from Jan 1 to Sept 1, 1938 It was thought advis- 
able to review' this group of cases and whene\er possible to compare 
them with the cases reported b) Connors, since the tv\o series repre- 
sent a continuous stud}' in one institution o\ er a period of years Some 
of the tables to be presented have been included for the sake of com- 
pleteness, others indicate aspects of tlie subject that have not been 
mentioned m tlie literature In all cases m the senes, operation or 
autopsy proved the spleen to be the injured organ and histologic section 
sliow'ed normal splenic tissue 

This condition is not as infrequent as one is led to belie\e by the 
vaiious reports m the literature During the period co\ered b) this 
report there were approNimately 20,000 patients admitted to the trau- 
matic sen'ice of the Harlem Hospital Thirty of these patients had 
rupture of the spleen This indicates roughl} an incidence of 1 666 
With the continued inciease m the number of automobile acadents 
this ratio will probabl} rise 

Theie is wide aariation in general opinion as to the frequenc} of 
rupture of the spleen as a complication ot intra-abdominal injuncs 
Alazel = stated that rupture of the spleen occurs m 30 jxir cent of sub- 
cutaneous injuries to the abdominal Msccra Bronaugh ^ stated that 
injur}' to the spleen occurs in 33 3 per cent ot iniunes intoKing abdomi- 
nal organs Angle and Ka'-sei * stated the opinion that these figures 
are high 

From the Surgical Scraicc oi the Harlem Ho':pitaI 

1 Connors, J F \nn Surg S8 3^^ 

2 ^[azel At S IllinoKi M T G2 170 IQ'2 

" Bronaugh, }} \\ c't \ iremn M 1 31 ■> O 1*51' 

4 Ancle L }\ and Ka-^-^cl H \\ I Ki'’ 22 lO =: 



552 


ARCHIVES OF SURGLR) 


Jii sliKhini^ the Hiciclcncc (jf subcutaneous ruptuie of the spleen, 
In a, intestines, niesentciy and pancreas one finds that splenic injury 
IS nioic connnon than is geneiall} believed Data on the relative ire- 
qiicncy of subcutaneous injuries to these stiuctmes (table 1) show 
that the spleen is involved in 4/6 per cent of cases of pathologic con 
ditions of the viscci.i due to subcutaneous injury 

It IS of inteiest to note that according to out experience seasonal 
vaiiations arc uninipoitant (table 2) The cases are listed according to 
the year and month in which the injury occurred 


TABtr 1 — Incidence of Ruptuie of the Spleen 


Subcutaneous Rupture 

Spleen 

Liver 

Intestines 

Sfesenterj 

Pancreas 


>0 of Cases 

SO 

IS 

11 

3 

1 


Percentage 

■U6 

SS6 

175 

17 

16 


Total number of case': 


63 lOO® ___ 

Table 2 — Seasonal Distiibuiion of Cases of Rupinre of Spleen 


Tear 

1928 

No of 
Cases 

2 

Month 

January 

No of 
Ca“M 

2 

2 

1929 

1 

Pebruary 


1930 

4 

March 

3 

1931 

1 

April 

2 

1932 

3 

May 

2 

1933 

7 

June 

1 

im 

1 

July 

2 

1935 

3 

August 

i 

1896 

1 

September 

1 

1937 

3 

October 


1938 (to September 1) 

4 

November 

2 

Total number of cases 

30 

December 

Total number of cases ^ 

„0 


Subcutaneous rupture of the noiinal spleen may ^ 

apparently spontaneous Many authors ® have cone u e 

ently spontaneous ruptuie occurs only m the 

, . . , ^ , hterature on , 


enny spuutctucuua lupiujc fiire on spoota"^'^ 

ever, from time to time one finds reports m the htera j of 

rupture of the normal spleen In our 30 ’ ^ed by 

supposedly spontaneous rupture This case was 

from this hospital The spleen was normal ^ ^ 

S Forensic Medicine, ed 
Ltd, 1934 (b) Ledderhose, G Die chirurgi^ 

decken und die chirurgischen Krankheiten der jr„u 1890, 

Lnecke, G A Deutsche ^irurgie ,02 1158. 192= 

pl47 (c) Foucault, P ^ 3^75935 

6 Young, R H Ann Surg 101 13S9, 
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Trauma then accounts tor rupture of the normal spleen m the 
greatest number ot cases The trauma ma\ rar\ m t\pe and se^erIt^, 
and the resultant m)ur\ to the spleen maj not be correlated uith the 
se\ent\ ot the trauma The force nia\ be sudden, se\ere or mild and 
ma\ or m^^ not be directed against the splenic area Not infrequently 
there are associated lesions 

The automobile continues to be the traumatic agent in the greatest 
number of cases Table 3 shows how the nature of the trauma varies 
Table 4 gi\es the percentages tor this series and that of Connors ^ 


T \BLE 3 — Trauma in Cases of Stlcotc Rul>liirc 


Trauma 

Pre‘sent Senes 
(1O2S-103S) 

Connors* Series 

Struck br automobile 

15 

IS 

Pavcenpcr^ in automobile accident 

o 

0 

Struck bv motorevde 

0 

1 

Falling 

Out of tvindOTvs 

S 

1 

To the ground 

3 

3 

Do^ elevator shaft 

0 

1 

From carriage «eat 

0 

1 

Into areaxvnv 

0 

1 

struck br lalUng bodr oj nnother pcr'on 

0 

1 

is suit and batterv 

o 

1 

Run over br wagon 

0 

S 

Undetermined 

1 

1 

Strucl. br bicrcle 

1 

0 

Colliding with tree 

1 

0 


Table 4- 

—Percentages for Trauma tit 

Cases of Spicme Rupture 



Present Senes 

Connors Senej, 



(1925-193S) 

(1905-1927) 


Trauma 

Percentage 

Percentage 

Motor accident^ 


6S 3 

594 

Fan« 


200 

21 0 

A^'-auIt and batterv 


S3 

3 1 

A.e«anlt and batterv 


6 7 

31 

Ran over bv wagon 


00 

94 

Undetermined 


S3 

3-1 

Struck br bicvde 


3 3 

00 

Falling bodv 


00 

3 1 

CoU ding with tree 


3 3 

00 


Correlation of the age incidence with the traumatic agent re^eaIs 
some interesting and significant facts There were 9 patients, or 30 
per cent betw een the ages of 5 and 10 a ears inclusn e Of these, 8 
1 ere injured in automobile accidents and the ninth b^ a fall against 
the curbstone (table 5) 

In the age group from 11 to 20 \ears inclusn e there were 5 patients 
or 16 per cent The patients in this group were more capable of 
handling themsehes in respect to automobile injuries Onh 2 were 
struck br automobiles The third was injured while riding in an 
automobile , the fourth w as struck ba a bica cle and the fifth aa as injured 
while coasting 
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Alcohol pla}cd a pioniincnt lole ni the injuiies of patients aged 
loni ^ to oO jnclus!\c (7 patients, oi 23 3 per cent) Three were 
hint in falling while chunk, 1 Avas involved m an automobile accident 
'vhilc incbiiatcd, 2 were injured by automobiles, and 1 either fell or 
jumped fiom a fouitli sloiy window 

Six patients, or 20 pei cent, were m the age group between 31 and 
dO }cais, inclusive Jwo iveie victims of assault and battery, 3 were 

Taiill 5 — Age and Sex of Patient Coi related zvith Type of Trauma 


ScT 


Trauma 


Iso 


C 

S 

10 

11 

1 ’ 

17 

20 

22 

23 

25 

2C 

27 

2S 

S2 

36 

38 

39 

40 
43 
47 
61 


Male 1 cm ale Total 


1 

1 

I 

1 

I 

1 

1 

1 

X 

1 

1 

1 


1 

1 

1 

1 


3 
1 

4 
1 
1 
1 
1 
2 
1 
1 
1 
1 
2 
1 
1 
1 
2 
1 

1 

1 

1 

1 


Vutomobile Assault and 
Vccldents Battery Palling 


Injury m Bicycle 
Coasting Accident 


1 

1 

1 

1 

1 

1 


23 

7 SO 

19 

2 6 


Table 

6 — Comparative Age Incidence of the Two Senes 

Age, Tears 

OtolO 

11 to 20 

21 to 80 

SI to 40 

41 to 50 



This Series 
0928 1938) 
Percentage 

30 0 

16 6 

233 

200 

100 

Oonnors’Serffs 

OS03-1927) 

percentage 

438 

25 0 

94 

04 

12 5 


snts, or lU per cent iwo were 

ie of injury to the third was undetermined 

\ comparison of the age incidence in this ^ ^ relate 

s reported by Connors reveals a 

:er incidence in the older age frequent!) m 

ire of the normal spleen still occurs 
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In tabic 5 one obser\es tint there were 7 female patients in the 30 
cases rcpiesenting 23 3 per cent of the total number (This is not 
essentnlh dilleient fiom the incidence reported by Connors^ In his 
series ot 32 cases there were 7 temale patients, or 21 8 per cent ) Ot 
the 7 leinalcs inrohcd 5 were hurt in automobile accidents, tbe sixth 
tell from a window and the se\enth was injured while coasting 

The injur} m 19 ot the 30 cases was caused b} automobile accidents, 
one buds thcretore, that there were proportionately more assoaated 
lesions \Vben the tiaumatic agent was ot a sort to cause milder injurj, 
rupture of the spleen alone was not uncommon The position was 
forinerh held that traumatic rupture of the spleen is alw aj s accompanied 


T \DLE 7 — Lcstotts 4ssocialcd -cilh Rupture of the Spleen 






ociated Conditions 








Ruptured 



' 






Lung 

Run- 





Frac- 


Laccr 

Hemo 

Injury tured 

Eup- 

Rup- 


Ca«c 

tured 

Broken 

ated 

pneumo 

to Dia 

tured 

tured 


^o 

Kibs 

Bones 

Kidney 

thorax 

Brain phragm Bladder 

Liver 

Trauma 

1 

1 

1 

1 


1 



•Automobile accident 

o 

1 

1 

1 

1 




•Intomobile accident 

3 

1 







Automobile accident 









(passenger) 

4 

1 


1 

1 

1 



■lutomobile accident 

0 


1 




1 


Fall 

0 

1 

1 






Automobile accident 

7 

1 

1 


1 




Automobile accident 

s 



1 


1 


1 

Fall 

9 


1 






Automobile accident 

10 







1 

Drunk f 

11 

1 

1 



1 



•Autonaobile accident 

12 

1 


1 





•Automobile accident 

13 







1 

Automobile accident 

14 


1 






Automobile accident 

15 

1 


1 





Automobile accident 

16 

1 







Automobile accident 









(pa'senser) 

17 




1 




Automobile accident 


- 


— 

— 

— — 

— 





10 

S 

6 

4 

3 1 

1 

3 



by associated lesions The report of Connors and subsequent reports 
in the literature ha^ e show n that this opinion is untenable 

There were 17 cases (table 7) in which severe associated lesions 
were present Of the 17 patients 12, or 70S per cent, were struck by 
automobiles and 2 or 1 1 8 per cent, w ere riding in automobiles ini oh ed 
in accidents This makes a total of 14 cases (82 3 per cent) in which 
the injur}’' was directly or indirectl} due to the automobile accident 
In 2 cases the injuiw was caused by falls from a considerable height 
In the last case there was no histon of trauma, but we have eierj 
reason to believe that the patient was injured while under the influence 
of liquor 

The frequency of the larious associated lesions, in the order of 
their occurrence is given in table 8 There were 10 cases in which the 
injur} was associated w ith fractured ribs , in 9 of these the low er ribs 
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5 Spontaneous cure The patients sliow no signs of hemorrhage 
and sufter onl\ localired pam, which soon disappears 

In this series there were no cases of massne hemorrhage, although 
"^uch cases ha\ e been reported in the literature ® The pathologic con- 
dition consists ot se\cre lacerations ot the spleen Parts of the organ 
nia\ be found hing free in the abdominal caMt} The vessels in the 
lulus or the pedicle are usualK tom Tears iniohmg the hilus or the 
pedicle do not necessanh cause death, as is illustrated b} Armitage’s ® 
case V badh fragmented spleen sometimes mac cause onl} scmptoms 
of acute 01 delaced hemorrhage 

In the group in which acute hemorrhage occurs, the patients, 
although brought to the hospital shorth after the accident, are in shoclv 
01 admission The condition of the patient becomes worse as the 
shock becomes deeper This is illustrated b\ the follow mg case 

C\SE 18 — On Juh 12 1930, a hoc aged 5 cears was brought to the hospital 
complaining of pain in the back and abdomen One hour before admission the 
patient was said to ln\e been struck b\ an automobile M no time, howecer, 
was he unconscious Plnsical examination recealed him to be in shock. The 
pulse rate was 116 The temperature was 101 F There was a tender mass in the 
left upper abdominal quadrant The urine was normal A, diagnosis of rupture 
of the spleen was made and splenectomc was done The bot made an unecentful 
reco\er\ The condiuon in this case was tcpical of the group The spleen was 
secerelj lacerated, and in some regions the tear incohed the hilus 

Renton described a similar case Mullo} also reported a similar 
case in which a fragment ot spleen was found King free ocer the bladder 
The patients in both cases w ere adults 

In cases of “repeated small hemorrhage,” after the initial injurj 
the patient s condition graduall} becomes w orse, w ith obscure abdominal 
sjmptoms and progressne weakness until shock intenenes or until 
the internal concealed hemorrhage becomes et ident and surgical mter- 
\ention is begun Ten of our 14 cases in which no complication was 
present belong in this group Eight of the patients were males and 2 
were females Their ages laried from 8 to dO jears Case 19 is txpical 
of this group The pathologic condition is lariable The spleen mar 
or may not be enlarged by a subcapsular hemorrhage The capsule mai 
show^ one or more rents scattered o^er the surface of tlie spleen These 
lacerations ini olve the splenic parenchj ma, i arj from 2 5 to / 5 cm 
m length and may contain blood clot The splenic capsule mai not 
rupture, but there maj be a subcapsular hematoma, which increases in 
<5 ze 

8 (a) Berger E Arch f klin Ch.r 68 768 1902 (61 BaIIe^ H Brit 

I Surg 17 417, 1930 

9 -Armitage, G Brit J Surg 17 3 j3 1929 

10 Renton, M W Brit M J 2 470 1934 

11 Mullot J P Canad Af A T 34 680 1936 
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Cvci 20 — \ oO \<.ir old woimn wis ^dmlttcd to the hospital on March 12, 
1937, eomphining of pain in the left side of the chest and the lett shoulder’ 
Two weeks prcMOush she had been m an automobile accident and had been 
unconscious for a short tune, but had rccoscred in a few dass At that time 
she had had some tenderness in the left upper Quadrant of the abdomen, which 
had disappeared On the da^ ol admiseion while sitting in a theater, she suddenh 
had a sharp pain in the lett side of the chest and fainted She regained conscious- 
ness but noticed that she was short of breath and that the pain was radiating to 
the left shoulder She was nauseated but did not \omit Her 'past histon was 
irrelevant except for an oophorectoiin five vears before admission Phvsical exami- 
nation revealed her to be acuteh ill The temperature and the pulse rate were 
normal The blood pressure was 90 svstohe and 74 diastolic There were tender- 
ness and rigiditv in the lett upper abdominal quadrant The urine was normal 
The value for hemoglobin was 65 per cent The ervthrocvte count was 2 900,000 
and the leukoevte count 6100 per cubic millimeter The abdomen was tapped, 
and blood was revealed in the left upper quadrant This confirmed the diagnosis 
of intra-abdominal hemorrhage 

A diagnosis of acute pancreatitis was accordinglj made '\t operation a rup 
tured spleen was found \ftcr a splcnectomv and transfusion the patient made 
an uneventful recoverv 

CvsE 16 — This case is interesting because of the fact that the asvmptomatic 
period was broken bv a recurrence of s'anptoms On June 25, 1938, a woman 
aged 22 was admitted to tlie hospital complaining of pain in the left side of the 
cliest, radiating to the left shoulder of one dav’s duration Three weeks previouslv 
the patient had been involved in an automobile accident, sustaining a fracture 
of the eighth rib on the left However she was completelj asvmptomatic three 
davs after the accident One week before admission she began to have pain in 
the left side of the chest and general malaise Three davs later she again became 
asvmptomatic and remained so until the onset of the present illness Phvsical 
examination revealed that she was not acutelj ill The temperature, pulse rate 
and respirator} rate were normal There was dulness at the base of the left lung, 
with bronchial breathing over it The abdomen showed tenderness and spasm in 
the left upper quadrant ^ roentgenogram of the chest rev ealed a high diaphragm 
on the left side and a fracture of the left eighth rib The urine was normal The 
value for hemoglobin was 45 per cent The erjtlirocjte count was 2,700,000 and 
the leukocjte count 21,300 per cubic millimeter Because of the findings in the 
chest a diagnosis of pneumonia was made A. thoracic tap revealed bloodv fluid 
The abdominal s}mptoms became more pronounced A diagnosis of rupture of 
the spleen was made Laparotomv confirmed this diagnosis The patient recov ered 
after a splenectomv 

The pathologic changes in cases of this type consist of (1) minor 
superficial capsular rupture with ecchvmosis and slow hemorrhage, (2) 
mtrasplemc hematoma and subcapsular hemorrhage witli subsequent 
capsular rupture and (3) capsular and parenchvmal rupture with an 
encapsulated perisplenic hematoma Frequently the surrounding organs 
especiall} the omentum, tend to wall off the lesion 

Of the final group of cases, m which “spontaneous cure” occurs, 
we Imow of no instances m this hospital In 3,000 autopsies our patholo- 
gist has seen no evidence of traumatic evsts of the spleen although such 
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Vomiting occuiied in 3 cises and diarrhea in 2 The patients m 
I'hosc cases wc obsened ^omltIng and diarrliea had been drinking 
alcoholic liquors prior to admission, so that these sMnptoms hare 
been related not to the splenic injurj but to gastroenteritis 

The plnsical findings are more helpful In all cases there rrere 
abdominal tenderness and spasm The point ot maximum tenderness 
was not necessarily loeahred to the splenic area The results ot 
abdominal examination were further obscured by the fact that the trauma 
w Inch produces the splenic mjur} mar cause contusion of tlie abdominal 
wall More important is the fact that m no case were there anj external 
marks on either the abdomen or the back 

Table 9 gnes the location of the region of tenderness and spasm m 
our cases 

During the past few jears we hare been looking for an instance 
of a positne Cullen sign As jet none has been noted 

Shifting dulness and Ballance’s sign were noted m onlj 6 cases 
Abdominal distention, usuallj soft, occurred m 6 cases 


Table 9 — Localt:atioi> of Abdominal Tenderness and Spasm 


Region 

X'umbcr of Ca'c' 

Lett upper quadrant 

14 

Geoeralizod 

6 

Both upper quadrants 

5 

Periumbilical 

1 

Both lower quadrant' 


Right 'ide 



An abdominal mass in the left upper quadrant was noted in 1 case 
In another case a flat roentgenogram of the abdomen showed a 
dense shadow under the left leaf of the diaphragm 

Three patients fainted prior to admission They quickly regained 
consciousness Ser en patients w'cre brought to the hospital unconsaous 
and m deep shock All of these had serere associated lesions All 
patients regained consciousness while under observ^ation 

The temperature on admission varied from subnormal to 103 F In 
general, patients who had serere associated lesions and who were 
admitted unconscious or in shock tended to ha^ e either a subnormal 
or a normal temperature 

The circulator!^ si stem showed wide lariations Patients admitted 
m shock showed a rapid, thready pulse, low blood pressure and low 
pulse pressure Of the 17 patients with assoaated lesions onh 3 
show'ed a norma’ blood pressure and pulse rate Of the patients with- 


19 Cullen T S m Contributions to Medical and Biological Research, Dedi 
cated tolr William Osier. New York, Paul B Hoeber, Inc., 1919, p 420 

20 Pitts, B , and Ballance, C ^ Tr Dm Soc London 29 //, 1896 Lancet 

1 485, 1896 
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U RIGHT-PRIGOT—RhPThRL OP NORMAL SPLEER 


^Ve ha^c miplc CMclence to show tint tlie finding of blood by abdomi- 
ml tap IS indicatnc ol intra-abdominal injurj In 3 cases of contusion 
ot the abdomiinl wall the abdomen was tapped and no blood was 
obtained In 1 of these cases there were subsequently normal findings 
In the second case postmortem examination showed no intra-abdominal 


injur\ 

\Ve haae had 3 cases of “false positne” results, in 2 of which there 
were ruptured kidne}s In both these cases exploration reaealed a 
large retroperitoneal hematoma In the third case there were signs 
of concealed hemorrhage In this case (case 21) autopsy showed 
bleeding into the mediastinum 

In the cases of 2 patients with rupture of the spleen, the results of 
the abdominal tap were negatne One case (case 19) has been reported 
The other is gn en m detail below 


C\SE S — A. 25 ^ear old man was admitted to the hospital on Oct 29, 1933, 
alter an accident in which he fell from a window He was conscious but not 
rational Plnsical examination reiealed him to be well developed and well 
nounshed The pulse rate was 70, the respiratorj rate 20 and the blood pressure 
116 svstolic and 90 diastolic There was no bleeding from tbe nose and mouth 
The remainder of the examination gave normal results The urine showed albumin 
and red blood cells The value for hemoglobin was 75 per cent The erjthroc>te 
count was 4,000,000 and the leukocvte count 7,900 per cubic millimeter On 
admission, a spinal tap revealed a bloodj fluid On the daj after admission 
tenderness in both costovertebral angles was found A roentgenogram of the 
chest suggested pneumothorax on the right side. The pulse, which up to this 
time had been normal, began to rise, reaching 120, and the blood pressure fell to 
94 svstolic and 60 diastolic An abdominal tap was reported to give negative 
results Because of the hematuria and the bilateral tenderness in both costover- 
tebral angles a diagnosis of laceration 6f the kidnevs was made On the fourth 
daj after admission tlie patient began to have abdominal pain and djspnea and 
died suddenlv Postmortem examination revealed ruptures of the liver, kidnevs, 
spleen and diaphragm There w ere a subarachnoid hemorrhage and hemothorax 
The abdominal cavitv contained about 500 cc of blood 

From our experience in these cases we have learned that if an 
abdominal tap giv es negativ'e results and the patient continues to show' 
signs of concealed hemorrhage the tap should be repeated 

Our experience w'lth the abdominal tap has been satisfactory, and 
we do not hesitate to use it It is especially helpful in cases in which 
the diagnosis is obscure, in cases in which the patient is admitted uncon- 
scious and in shock and in cases in which the phjsical findings are 
obscured either by fractured ribs or by concealed hemorrhage into 
cav'ities of the body other tlian the peritoneal 

The diagnosis of subcutaneous rupture of the spleen is not an easy 
one to make ^en the histor}' of trauma bears a direct relation to 
the Cham of symptoms of acute abdominal pain and weakness and to 
the finding of abdominal tenderness and spasm with a rapid pulse and 
low blood pressure, a presumptive diagnosis of rupture of tlie spleen 
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Iut‘;TR\Ti\f C\si — \ 12 ^c'lr old bo\ wis brought to the hospital on 
Sept 9 1918 coniphining cf gencralircd abdominal pain Shorth before admis- 
sion he bad been struck b\ an automobile He was unconscious On admission 
be was cooperatue and complained ol pain and shortness of breath The 
past histor\, except lor the usual diseases of childhood, was iirele\ant Phjsical 
examination retcalcd the bo\ to be well de\ eloped and well nourished The tem- 
perature was 99 r the pulse rate 110, the respiraton rate 30 and the blood 
pressure 130 s\stolic and SO diastolic Tenderness and rigidiU were present in 
both upper quadrants of the abdomen The urine was normal The xalue tor 
hemoglobin was 70 per cent The red blood cell count was 3,800,000 per cubic 
millimeter \Mnlc under obser\ation the patient seemed to become more anemic 
and the pulse rate began to rise Abdominal tap showed blood m the left upper 
quadrant Operation retealed a laceration on the posterior surface of the right 
lobe ot the liter This rent was packed The patient was giten a slow drip 
transiusion He made an unetentlul rccotert and was discharged on October 2 


Rupture ot the spleen is an acute abdominal emergenc}, and as 
such has to be differentiated not onl} from other intra-abdominal 
lesions but from lesions intohing concealed hemorrhage into other 
caMties of the bod\ A stud} of the cases in which we ha\e missed 
the diagnosis will bring out the complexits of this problem 

The diagnosis was missed in 7 of our 30 cases It seems desirable, 
therefore to include table 10, in which are listed the cases in which 
a mistaken diagnosis was made Perforated peptic ulcer was the most 
common erroneous diagnosis, probably ow ing to the fact that no histor} 
of trauma was obtained In 2 cases the histor}^ of trauma was not 
readih linked w itli the subsequent chain of e^ ents , in 1 case, therefore, 
a diagnosis of acute hemorrhagic piancreatitis was made, and m another, 
because of the thoracic findings, the diagnosis was that of pneumonia 
The diagnosis is most frequentl} missed when the histor} of trauma is 
not obtained or, if obtained, is disregarded because the possibiht} of 
late hemorrhage is not kept in mind Other cases ha^e been reported 
in w Inch the preoperatn e diagnosis w as acute appiendicitis,"" ruptured 
ectopic pregnancy (Rugnave ■^) or cholecystitis Spleiuc rupture may 
also simulate rupture of the left kidne\ , of the In er or of a gastric 
ulcer 

Fmall}, associated lesions ma} obscure the signs and s}mptoms of 
intra-abdommal hemorrhage In 1 case w e w ere satisfied w ith a diag- 
nosis of laceration of the kidne} because no blood w as obtained on 
abdominal tap In another case the abdominal findings were masked by 
fractured ribs on the left side The positne results of an abdominal 


22 Thomas, G B Brit M J 2 1100 1935 

23 Rug^a^e, cited b^ Stretton J L Brit Mil 901 1926 
K. Berl klin M chnschr 2 734 1921 

24 Wallace. H K I Missouri M A 21 18 1924 

25 Heineck, A P Illinois M J 56 205 1929 
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Tiii.re arc two schools ol thought concerning the time at which 
opcnlioii “ihoiilcl be performed Connois' stated “Immediate opera- 
tion should he performed regaidlcss ot patients condition and splen- 
ectoin\ i'? the opcntion ot choice ' With this opinion we agree 
\nnitagc'’ and McIndoe,'“ on the other hand, hare stated the opinion 
tint steps ■should he taken to combat shock for “to operate on a patient 
sufTcring with srstematic shock is unpardonable” One must remember 
that to delar an operation in order to pour blood into a person who is 
haring a screre intra-abdominal hemorrhage mar gain little and ma} 
delar operation to such a point that no operatir e procedure can be 
carried out W"c led that splenectomr should be done as soon as the 
diagnosis is made although supportirc measures, such as a slow drip 
transfusion and intrarcnous administration of fluid, are inraluable and 


should be begun simultancouslr 

The operation of choice is splenectoni}, although splenorrhaphr or 
tamponade or a combination of both lias been done The latter pro- 
cedures, horrerer, should be discarded in far or of splenectom} 

Tamponade is uncertain, and the bleeding may not be adequatelr 
controlled The abdominal wound in such cases is usuallr rreak 
Ber"-er’s-° statistics include data on 10 cases^ in which this procedure 
was^’used, with 1 death Quenu=' reported 15 cases, with 2 deaths 

Splenorrhaphy, first done b) Lamarchia^^ m 1896 is not adr isable 
because the spleen is composed of friable tissue and is located in a 
region not readih accessible The suture line ma> be reenfoiced rrith 
omentum as adrocated b) Gourrin - This procedure has been reported 
to hare a mortaht 3 ranging from 25 to 50 per cent Lotsch reported 

a 37 7 per cent mortalit} j r, 

Spknectom), the operation of choice, teas first done hj Roddick 
The Ll successful splenectom, for traumatic sp emc rupture n a done 
by Rien cues’' in 1S92 The pancreas should be avoided, for mjur, 

to this orean mar result in formation of a pancreatic fistula or ma) 
to this organ ^^ound with erentual evisceration 

cause dio'estion of the edges oi luc , i. ^ 

X adr^se snlenectomy in cases in which there is subcapsular hemor- 
\ye adrise splenectom) m Although such lesions ma) 

rhage without rupture of the capsule ^ h, 
resol, e, the danger of subsequent rupture is great The folloning 
represents our experience rvith this con ition 


26 Berger, E Arch f kl.n Ch.r 68 863. 1902 

27 Quenu, J J j c Modern Surgerr, Philadelphia 

28 Lamarchia, cited bv DaCosta J 

"' 2 ? Grrt;V''%“''hS«s".r«t.'>"'- dc 1. rate, Th.»., Bordeauv a. 

c f-1, r 9S 90 1908 

30 Lotsch Deutsche Ztschr f ' jj ’ ^nd Kiimmell, H Chirurgische 

31 Rierreues, cited hr Bier, , > , 1912-1913 

Operationslehre, Leipzig Johann Ambroses Barth. 1912 
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monlnmcl on ndmi'-sion and died within two lionr', IIil di ignosis of 
intra-abdoinnnl coinphcations was made, Inil not in lime to be ot benefit 
to the patient In 1 ca^e (^ca<;e 24) there w ih a siilic ipbiil ir henutonu 
E\ploralor\ laparotonu wab done ind the spleen left in situ Ihc spleen 
later ruptured Because ot this experience we leel that spleneclonn 
should be done in all cases ot traumatic splenie damage 

T MILL 11 — Coil f-cra’ L Mortaltt\ o] Sflu iciou \ for J rauii altc Riif'tiin 
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Tvbie 12 — Suiiiiitar\ of Sc'iit Cases tit II I ict Death Occiirnd 
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Lacerated kidney and liver liemolliorax «ubnrnchnoItI hem 

4 daj c 

MI"ed 


orrhage 


Tuile 13 — Causes of Death 


Ca«e 



Umo Before 

Cauce of 

No 

Diagnoslts 

A«oclatcd Legion® 

Operation 

Death 

19 

MI'sed 

None 

IM hr 

Shock 


Made 

Fracture of left tibia left bu 
menis and rlb« lacerated lung 
and kidnev chock 

24 hr 

Shock 

3 

Made 

Fractured ribs 

Chr 

Peritonitic 

17 

Made 

Hemopneumothorax medias 
tlnal chift 

2 hr 

Pulmonary hem 
orrhngo 

5 

Made 

Corapound fracture of right Im 
meruc ciiock ruptured bladder 

2 hr 

Shock 


Twenta-two splenectomies aaere done, 5 of the patients died In 
table 13 are outlined the causes of death 

In the first case the diagnosis a\as missed This case (case 19) 
has been reported The patient in case 2 had sea ere associated lesions 
and died in shock The patient in case 3 died of peritonitis on the 
eighth postoperatia e daa Postmortem examination rea ealed generalized 
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Accessory spleens are more common than is believed Curtis and 
White®* concluded that- accessory^ spleens occur in 10 per cent of cases 
in which autopsy is performed In the course of 35 splenectomies they 
observed accessory spleens in 7 instances Morrison, Lederer and 
Fradkin found that in 35 per cent of autopsies accessor) spleens uere 
observed They also shoued that such organs are most common in 
infancy and tend to disappear with age Enlargement of accessor) 
spleens to the size of a normal spleen after splenectomy for rupture 
of the spleen has been noted 

Eccles and Freer reported the case of a man aged 21 who suffered 
a rupture of the spleen while playing football Splenectomy was done 
Ten years later the patient w'as reoperated on for lentral hernia, and 
a normal-sized accessory spleen was found m the splenic bed 

The locations of accessory spleens ha^e been listed by Schilling®" 
m the descending order of their frequency at the splenic hilus, in the 
gastrosplenic omentum, m the greater omentum, along the edge of the 
omentum, m the splenocolic ligament, m the pleurocolic ligament and 
m the peritoneal tissues about the splenic venules along the pancreas 
In addition, they have been reported as occurring on the intestinal 
wall, in the mesenteiy-, on the greater curvature of the stomach, on 
the transierse colon, in the liver, m the scrotum and in the pouch of 
Douglas 

Finall), splenic implants may take over the function of the lost 
spleen Shaw' and Shaft®® reported the case of an Eg)ptian man 
aged 20 on whom splenectomy W'as done some )ears prior to his death 
from cardiovascular renal disease Autopsy rerealed eight) -two splenic 
transplants, eighty being in the peritoneal cavit), scattered orer the 
diaphragm, the great omentum and the pouch of Douglas, one in the 
left pleural canty, on the lateral aspect of the centrum of the eighth 
dorsal -vertebra, and tbe last embedded in the left margin of the Iner, 
just beneath the capsule Three nodules were either pedunculated or 
sessile, w ere dark red and varied from 0 2 to 2 cm 

Lee®® described a case in which he operated for intestinal obstruc- 
tion Fifteen years prenousl), a splenectom) had been done for trau- 
matic rupture of the spleen The peritoneal ca-vity was studded -with 
greenish black tumors, sessile and pedunculated, ranging from tbe size 
of a pinhead to 1 b) inch (2 5 by 1 2 cm ) Biopsy showed that 

34 Curtis G , and WTiite, P Tr est S A 46 364, 1937 

35 Jitornion, M , Lederer, M , and Fradkin, W Am J M Sc 176 672, 1928 

36 Eccle-:, W , and Freer, G BriL M J 2 515, 1921 

37 Schilling, K Virchows Arch f path '\nat 188 65, 1907 

38 SInw, -K and Shafi, \ J Path &. Bact 45 215 1937 

39 Lee R T Lancet 1 1312 1923 
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they \\ere normal splenic tissue Others hare reported similar cases ■*“ 
In 1 case in which we had the opportunity to reoperate there nere no 
splenic implants 

These implants are behe\ed to originate from autoplastic trans- 
plants from the spleen To support this vien, attention is called to 
the fact that they appear only in cases in which the spleen has been 
remmed for rupture Removal of a diseased spleen is rarelj, if ever, 
followed by transplants Faltin and ion Stubenrauch concluded 
that they develop from spleen-forming rests 

There has been much discussion as to the return of the blood 
picture to normal after splenectomr for traumatic rupture Hitzrot^^ 
noted anemia, vhich persisted for a vaiying period but graduall}" 
returned to normal after one to three months He also noted a change 
m resistance ot the blood cells 

Pfeiffer and Smrth ■*- hare obserred cases in which there was definite 
and persistent anemia Connors ^ had the opportunitr^ to obsen e a 
splenectomized patient in w'hom anemia persisted for serenteen }ears 
Others have stated that anemia disappears about two months after 
operation 

The effects of splenectomy on the blood platelets were studied by 
Rosenthal and others,'*^ w’ho noted that there is a gradual and con- 
stant increase in the number of blood platelets, reaching its zenith during 
the second week Platelet counts of 1,000,000 to 1,900,000 were 
obsen ed The platelet count begins to drop and becomes normal, or 
remains somew'hat aboie normal, about the third or fourth week after 
operation Observation in these cases for e 3 ears after operation has 
showm the platelet count to be normal or slightly above normal 

Other mentioned results of splenectomy for traumatic rupture of 
the spleen are h 3 *perplasia of the penpheral lymph glands, h}perplasia 
of the marrow of the long bones, increase in w^eight, increase in appetite 
and decreased resistance to infection Severe or late effects on the 
health and well-being of the splenectomized person are negligible or 
absent 

A resume of our cases is presented in table 15 

40 (a) Kupperman, W Zentralbl f Chir 63 3061, 1936 (6) Faltin, R 
Deutsche Ztschr f Chir 110 160 1911 (c) Kuttner Verhandl d deutsch 
Gesellsch f Chir 36 25 1907 (rf) %on Stubenrauch ibid 42 213, 1912 
(c) Smjth, C M , Jr S Clin North America 9 1181, 1929 

41 Hitzrot J M Ann Surg 67 540 1918 

42 Pfeiffer D B and Sm^th, C M Jr "^rm Surg 80 562, 1924 
Sm\ til 

43 Bo^d, W Surgical Pathologi, Philadelphia, JV B Saunders Cortipan\ 
1925 p 591 \ngle and Kassel * 

44 Rosenthal, X, cited b\ Connors^ 

45 Shore B R and Krcidel, K U A,nn Surg 99 307 1934 
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CORRELA.TION OF PATHOLOGIC AND CLINICAL 
OBSERVATIONS IN CHRONIC LYHPHOID 
APPENDICITIS 

C BASIL FAUSSET, MD 

NEW \ORK 

A correlation seems to exist between the pathologic diagnosis ot a 
specific Dpe of chrome appendicitis, nameh , the chronic h mphoid, and 
a definite S}mptom complex, which is herein described The pathologic 
changes consist of h\perplasia of the h mphoid elements and a variable 
degree of fibrosis and obliteration The clinical picture is characterized 
b}’’ attacks of mild to moderatel} se\ere abdominal pain, with a high 
incidence of nausea and occasional assoaated episodes of romitmg, 
recurring oier a period lasting from months to lears and neier being 
serere enough to fall into the categor} ot acute appendicitis 

Man) appendectomies hare been performed on the basis ot this 
S 3 mptom complex, after careful exclusion, b) ph\sical examination and 
laborator) aid, of other pathologic lesions In m) experience such 
operations haie often reiealed relatnel) innocuous-appearing appen- 
dixes This paper attempts to correlate the gross and microscopic 
changes in such organs w ith clinical findings 

Beluffi^ in 1936 described this pathologic-clinical correlation and 
thoroughl) dealt with the historical and bibhographic aspects of the 
entit) up to that date His report is based almost entirely on the histo- 
logic changes m the appendixes of 100 patients w'hose illness was 
diagnosed clinically as chronic appendicitis He divides these changes 
mto three fundamental types the hypertropluc-hyperplastic, the 
sclerotic-atrophic and the obliterative He considers these three types 
as “ei olutionar)’^ stages of the same anatomical-pathological process, of 
which the initial lesion would be the lymphatic h)'pertrophy and hi-per- 
plasia , the second, an increase of the interstitial connectii e tissue 
arm mg at sclerosis , the last, the complete closing of the organ ” It 
seemed desirable to emphasize the clinical importance of the simdrome, 
m addition to corroborating most of Beluffi’s pathologic description 

The present pathologic-clmical stud) is based on all the cases listed 
as instances of chronic h mphoid appendicitis m the files of the depart- 

From the Department of Surgical Pathologi of the Kew York Hospital and 
Cornell Medical College 

1 BelufH, E L Contnbuto all’anatomica patologica dell’appendicite cronica, 
Arch ital di anat e istol pat 7 226 1936 
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MICROSCOPIC PATHOLOGIC OBSERVATIO^S 

The present microscopic description closely follows Beluffi’s classi- 
fication Since the e\ olutionarj' stages of chronic lymphoid appendicitis 
were described b} Beluffi, the attention of this department has been 
focused on this entit}", and all of our sections have been reclassified 
according to the three types previouslj mentioned 

Hypo t} opJuc-Hypc) plastic Type — Microscopic examination of a 
longitudinal section through an appendix iMth changes characteristic 
of the h\ pertrophic-hyperplastic type of chronic Ijmphoid appendicitis 
shov s the mucosa to be largel} intact The glandular structures may be 
atrophic or completely absent If present, the} may appear to be 
rounded stratified, and from two to four layers in thickness The 
presence of am stratification, howeier, should be considered an artefact, 
because in such cases the section is not strict!} radial Throughout the 
length of the organ there is a w ide continuous band of l}Tnphoid tissue, 
composed of mam discrete hypertrophied follicles, wuth edematous 
centers and conspicuous marginal sinuses, surrounded by a stroma 
densely packed wutli l}mphoc}tes The muscularis mucosa is indistinct 
The lymphoid tissue may invade the submucosa to a moderate degree 
The muscularis is normal Considerable numbers of eosinophils are 
found scattered throughout the Aarious la}ers m many cases These 
are interpreted as confirmator}' eiidence of chromcit} Swollen capil- 
laries are noted in each la} er, and almost all of them are engorged w ith 
red blood cells (fig 1 ) 

Microscopic examination of a cross section near the tip, m an organ 
t}pical of the hyperplastic t}pe, show's the mucosa to be intact The 
glands are sparse and ma} or may not contain mucus-secreting cells 
iMost of them are small, atrophic and compressed b} the neighboring 
overgrow th of follicles and lymphoid tissue This lymphatic oy ergroyvth 
occupies from one half to tyy o thirds of the total surface of the appendix 

Sclerotic-Ati opine Type — In this t}pe of appendicitis the mucosa is 
also intact Immediately subjacent to this there are one or tyyo la}ers 
of small glands yyhich are flattened in a longitudinal direction Goblet 
cells are rare Lymphoid follicles can still be distinguished, although 
they are seen to be fused yvith the surrounding lymphoid tissue They 
hay e compact cellular centers and the marginal sinuses are absent The 
continuous yyide band of l}mphoid tissue, t}pical of the h}perplastic 
yariety, is, in this t}'pe, broken up and compressed b} the projection 
into It of dense connectiye tissue from the submucosa Thick sclerotic 
yessels trayerse the submucosa Scar tissue radiates peripherally from 
it to intersect the muscularis This sclerosis is evidence of prenous 
inflammatory insults (fig 2) 
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subserosa and serosa except that the latter in a feu instances shows the 
presence of filni\ adhesions In rare cases the h mphatic spaces contain 
numerous leukoc3tes, including poh morphonuclears, but these are not 
uideh distributed throughout the tissue 

B} ua) of comparison, the chronic ulceratne t3'pe of appendicitis 
u ill be described In this the mucosa is irregular and contains numerous 
minimal erosions and ulcerations along its surface (fig 3 ) Each of 
these IS surrounded b 3 ' a zone of l3mphoc3-tes and P0I3 morphonuclear 
leulvOC3des L3mphoid tissue is present in diminished amount, or it 



Tig 2 — A.ppendi-s. show mg sclerotic-atrophic appendicitis , X 39 The glands are 
flattened beneath the intact muco'^a The hinphoid follicles are fused The 
hanphoid tissue is diminished in amount as compared with a similar field in figure 1 


mat be entirety u anting The blood vessels are increased in number and 
are dilated j\Ian3 leukoc3tes, particularl3 pol3TOorphonuclear leuko- 
C3tes, are noted in the mucosa, submucosa and muscularis There is a 
definite increase in the fibrous connectite tissue of the submucosa, which 
also is likeh to be heavity infiltrated with fat cells The muscularis is 
ht pertrophied and crossed b3 fibrous connectne tissue strands Auer- 
bach’s plexuses are htperplastic and ma3' contain at3pical ganglion cells 
The serosa is usualh ■\er3 gTeatl3 thickened In short, chronic ulcera- 
tne appendicitis shows pathologic changes in ever3 la3er, whereas in 
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the largest percentage itli mild infiltration b)' pol} morphonuclear leuko- 
C3tes One patient in tins group had an appendical abscess drained one 
jear before appendectoni} , but on microscopic examination, interesting!}’- 
enough, there was no pathologic change except lymphoid h}perplasia 
One of the striking features of this stud} is that 66 ot the 132 
patients gaie a histor} of recurring attacks of pain m the right louer 
quadrant of the abdomen over a period of from one to ten }ears Many 
of these patients used the vords “seieral }ears” m describing the dura- 
tion of s}mptoms attributable to chronic appendicitis Ot the remaining 
66 patients, 24 complained of similar s}mptoms for trom one to se\eral 
months, vhereas 42 noted abdominal distress o\er a period ot from a 

T-vble 1 — Location of Abdominal Pam 


Location 


CaECa 


Xumbcr 


Per Cent 


Right lower abdominal 


all 


Generalized abdomiml 

Epiga^nc 

Umbilical 


25 1 

16 1 3S 

7 J 


Right and left lower abdominal 
Xone 


5 1 
4 ( 
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Table 2 — Erammmg Surgeon’s Interpretation of Abdominal Tenderness 
and Muscle Spasm 



Slight 

Moderate 

Acute 

Rebound 

Xonc 

Muccle 

Spasm 

Cage's 

40 

46 

4 

10 

20 

12 

Percentage 

SO 

35 

3 

S 

15 

0 


few hours to three Meeks The percentage in vhom abdominal pain 
originated and remained in the right lower quadrant and at iIcBumey’s 
point was 58, patients with vague abdominal, epigastric and umbilical 
distress localizing in the right loiver quadrant constituted another 38 per 
cent, the other 4 per cent had either mild discomfort in both lower 
quadrants of the abdomen or no localized pain (table 1) 

On palpation of the abdomen 71 per cent of the patients complained 
of discomfort in the right lower quadrant or at McBurney’s point, 
14 per cent had tenderness at the umbilicus or m both low^er abdominal 
quadrants, and 15 per cent had none at an} location 

Since a major operation was contemplated, it is significant to note 
that tenderness interpreted by the surgeon, was acute in but 3 per cent, 
moderate in 34 per cent, and slight in 50 per cent In addition to dis- 
comfort, 9 per cent had spasm of the right rectus or obhquus muscles 
and 8 per cent had rebound tenderness referred to McBumey’s point 
The remainder, or 15 per cent, had no distress, as indicated in table 2 
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at operation, such as bleeding graafian follicles, o\arian c\sts and 
retro^elted uteri An anal} sis ot the findings m this group closeh 
parallels those in the uncomplicated group There \\ere 12 males and 
38 females Nausea occurred in 44 per cent, aomiting m 26 per cent, 
and neither m 56 per cent The A\hite cell counts and temperatures 
\’aried from the average in the preceding series in 5 instances (table 4) 
Operation \^as pertormed between the ages ot 20 and 50 m 78 per 
cent of the patients Slxt^ -eight per cent had complained of abdominal 
pain o^er a period of trom one to man} \ears and 14 per cent had noted 
S 3 mptoms tor sereral months Distress occurred m the right upper 
quadrant of the abdomen in 30 per cent and m the right low er quadrant 
in 28 per cent, and umbilical, epigastric or generalized abdominal pain 
in 28 per cent A. group without abdominal pain included those with 
menorrhagia, metrorrhagia or sterihtv Theretore it seems from the 
foregoing figures that the SMiiptoms of at least halt of these patients 
could be explained more clearl} on the basis of cbronic appendicitis than 
on that of the other operati\ e finding The latter ma\ in reaht} , be the 
incidental finding and chronic appendicitis the primar} lesion It is 
granted that in such cases bihar} tract disease, peptic ulcer, terminal 
ileitis or jMeckel’s dnerticulum could easil) share s\mptoms with chronic 
appendicitis 

Chronic l 3 mphoid appendicitis is an apparentl} definite pathologic 
and clinical entit}' which accounts for man} cases of “chronic appen- 
diatis” in which the surgeon is disappointed at the comparatu el}' 
normal-looking organ he has removed, one w Inch is in reality abnormal, 
as shown in this stud}" 

SOMMARV 

The pathologic changes m a specific t}pe of appendiatis, namel}, 
chronic hmphoid appendicitis, have been described 

One hundred and thirt}-two cases of chronic l}mphoid appendicitis 
haie been analyzed chnicall} S}mptoms were present for as long as 
ten }ears, lomiting occurred in 50 per cent, pain usualh focused in the 
right low er quadrant of the abdomen , spasm of the abdominal muscles 
and rebound tenderness w ere rare , the temperature w as normal and the 
leukoc}te count ranged betw^een 5,000 and 15,000 

The pathologic diagnosis of chronic l}mphoid appendicitis has been 
found to coincide w ith the clinical svndrome described 

Fift} incidental appendectomies ha^e been tabulated, and the impor- 
tance of the appendical lesions has been stressed 
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or completeh' inhibits the de\ elopment of macroscopic evidence of inflam- 
mation Hirschfelder ' and Langlej ® failed to confirm this obsen^a- 
tion Pickrell ” recently has stated that alcoholic intoxication maintained 
at the point of stupor destro} s the resistance of rabbits to pneumococcic 
infection This loss of resistance, according to Pickrell, “appears to 
be due to the fact tliat intoxication piofoundh inhibits the -vascular 
mflammator} response as long as the intoxication is maintained ” 
Pickrell stated that in the absence of capillarv dilatation and of margi- 
nation of the leukoc3tes leukocytic emigration at the site of infection 
IS negligible and the bacteria therefore proliferate uninterruptedly 
Similar experiments show that “ether or aiertin anesthesia has as 
marked an inhibitory effect on the inflammatory response as has alco- 
holic intoxication, and produces as marked a loss of resistance to infec- 
tion ’ The significance of Pickrell’s observations if such a process 
should occur in the human being is obvious 

In the present paper the capillary permeabilitv and the inflammatory 
reaction have been studied in rabbits and mice, the former by' observa- 
tion of the localization and concentration of trypan blue in areas of 
rabbits’ skin treated vv ith xy lol and the latter by macroscopic and micro- 
scopic observation of skin previously treated by intradermal injections 
of aleuronat, infusion brotli cultures of staphydococci and cultures of 
Pneumococcus type III The anesthetics used m this study were alcohol 
ether and pentobarbital sodium 

EXPERIMEKTS 

Effect of Anesthesia on the Localization of Trypan Blue in Areas of Inflamma- 
tion Produced by Xiicne — ^The localization and concentration of tr 3 pan blue in 
areas of inflammation produced by application of xjlene to the rabbit’s skin has 
been described bv Rigdon The method is as follow s The rabbit’s skin is 
carefullj shaved twenty-four to foit> -eight hours before use Squares of skin 
are marked out with india ink, and xjlene is painted on different areas of the same 
rabbit with a cotton applicator without rubbing, usualh at intervals of ninetv, sixtv, 
fortj-five, thirtj and fifteen minutes and immediateh before intravenous injection 
of 10 cc of 02 per cent trj-pan blue Each side of the animal mav be used if 
duplicate results are desired 


7 Hirschfelder, A D Studies upon the Vascular and Capillarj Phenomena 
and Supposed Axon Reflexes Concerned in the Development of Edema in Mustard 
Oil Conjunctivitis, Together with the Effects of Vasodilator Drugs, Local Anes- 
thetics and Vital Stains, Am J Phjsiol 70 507, 1924 

8 Langley, S N Antidromic Action J Phvsiol 58 49, 1923 

9 Pickrell, K L The Effect of Alcoholic Intoxication and Ether Anes- 
thesia on Resistance to Pneumococcal Injection, Bull Johns Hopkins Hosp 63 238, 
1938 

10 Rigdon, R H Capillarv Permeabilitv in the Skin of the Rabbit, to be 
published 
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InfiaminaUon Produced b\ X\!ciic, Alcurouat and Bacteria in Ancsihcliccd 
Animals — Rabbits mtOMcated with alcohol as described were used for the studj 
of tlie inflammatorj response Application of v-jlene to normal rabbit skin is 
lollowed shortlj bj h\peremia with subsequent edema At six to eight hours 
the skin IS definiteli edematous and shghtl^ red (there is some ^arlatlon among 
normal rabbits in the extent and degree oi edema) Six rabbits intoxicated with 
alcohol all demonstrated Inperemia and edema on application ot xjlene to the 
skin, which were not noticeabh different from the reactions of normal rabbits 
either immediateh or at the end ot eight hours, when the animals were killed 
bj a blow on the head and the treated areas were remoied for microscopic section 
Microscopic sections of the cutaneous areas treated with xalene in the rabbits 
gnen alcohol showed a definite decrease in the number of leiikocitcs present as 
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Fig 1 — Cutaneous areas of (A) a rabbit intoxicated with alcohol and (B) a 
nonintoxicated rabbit, treated with xjlene fifteen minutes, five minutes and imme- 
diatelj before intraienous injection of 10 cc of trjpan blue The photograph was 
taken twentj minutes after the d^e was gnen In A the greatest amount of dje 
IS in the area treated with xjlol fifteen minutes before the injection, in B the 
greatest concentration is in the area treated with xjlene immediatelj' before the dje 
was gnen 

compared with lesions of similar age in the skin of the normal rabbit In the 
xjlene-treated skin of the normal rabbit the leukoevtes were located primanh 
in the dermis, with the greatest number adjacent to the epidermis The leukocj-tes 
were present in the lumens and about the per phenes of the small blood vessels 
In the anesthetized animals there was absence of leukocites in the lumens of the 
small vessels This fact suggests that some effect was produced in the rabbit 
which preiented the leukocrtes from concentrating m the small lessels rather than 
that tlie leukoertes were unable to pass through the re=sel wall 
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were Minilarh inoculated with stapln lococci and 5 with pneumococci In each 
rabbit the injection was gnen in two areas In each of 3 intoxicated rabbits and 
in 1 nonintoxicated rabbit stapln lococci and pneumococci were injected on opposite 
sideb for comparison 





>* tn ** ^ > -ii '• ^ .a 


_ t ^ ♦. r- 



Fig 3— Section tlirough the skin into which aleuronat was injected, after 
ele\en hours A, skin from a rabbit intoxicated with alcohol B, skin from a 
nonintoxicated rabbit The difference in the number of leukoc^i;es about the mass 
of aleuronat is e\ndent 


In the nonintoxicated animals alter ^ix hours all the areas inoculated with 
organisms showed Inperemia and edema which in '^ome were moderate and in 
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Of the SIX cutaneous lesions clue to stapin lococci in intoxicated rabbits, 2 
show ed a marked decrease in the nuinbei of Icukocc tes, main bacteria remaining 
unphagocc tosed (fig 4.rJ) The remaining four lesions demonstrated the presence 
of mam leukocites with phagocc tosis of bacteria similar to that present m the 
cutaneous lesions of the control rabbits (fig 4 5) 

In 5 rabbits anesthetized with ether and with xclene applied to the skin, the 
Inperemia and edema which dc\ eloped were grossh the same as those obsened 
m the controls Microscopic section ot the x\lene-treated skin remoaed at six 
hours showed a decreased number of leukocates in the area treated aaith xjlene as 
compared aaith the skin of normal animaK 

Taao rabbits anesthetized aaith ether aacre giaen injections of aleuronat in the 
same aaaa as the rabbits treated aaith alcohol At the end of six hours the lesions 
shoaaed the same amount oi edema and hapcremia as aaas seen m the controls 
Microscopic studa ot the sections ot skin reaealed a diminution in the number of 
leukocjtes about the aleuronat as compared aaith the normal reaction 

Pentobarbital sodium similarla did not change the gross imflammatorj reaction 
of the skin to xalene in 5 rabbits or to aleuronat in 4 rabbits Sections of the 
skin of the xa lene-treated areas after siv hours shoaaed practicallj the same number 
of leukocates as the controls Tins aaas true also of sections through the lesions 
produced ba aleuronat The aariation in this group aaas apparentla as great as 
in a group of normal rabbits 

Mice aa ere used in one group ot experiments, in aa Inch ether aa as the anesthetic 
Taaenta-one mice aaere used, 14 anesthetized mice and 7 controls The animals 
aaere anesthetized m a large jai containing sufficient ether to maintain anesthesia 
After thea aaere anesthetized 0 05 cc of a milka saline suspension of aaashed 
stapha lococci aaas injected subcutaneousK in each flank of the anesthetized and 
of the control mice '\t one hour interaals up to six hours, 2 anesthetized mice 
and 1 control mouse aaere killed, the amount oi edema and haperemia at the site 
ot injection being noted and the tissues fixed for microscopic sections The 
macroscopic reaction to the bacteria aaas the same m the anesthetized and in the 
control mice 

Sections through the sites ot inoculation of bacteria shoaaed that the number 
of leukocates increased aaith the increasing interaal betaacen the time the bacteria 
aaere injected and the time the animals aaere killed There aaas no difference m 
the number of leukoca tes or the degree ot phagoca tosis in the taa o groups ot mice 


COMMEXT 

The results of these experiments indicate that the mflammatora 
response to an irritant, either bacterial or chemical, is difterent in a 
normal rabbit and m a rabbit narcotized aa ith alcohol or ether Edema 
and h}peremia are either partlj or completela inhibited in the anes- 
thetized rabbit as compared aaith the normal There is also a marked 
diminution in the number of leukocates in the areas ot inflammation in 
the skin in the narcotized rabbits The number of animals used m the 
different groups m these experiments aaas small, hoaaeaer it is obaious 
that a aanation occurred in the narcotized rabbits Some of the rabbits 
gia'en alcohol or ether shoaaed a reaction similar to that seen m the 
normal rabbits This aanation in anesthetized rabbits differs from the 
results obtained ba Pickrell who found tliat his intoxicated rabbits m 
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on the frequenc) and depth of respiration in the rabbits used in our 
experiments failed to re\eal a variation which was considered significant 
The number of leukoc\tes m the circulating blood did not parallel 
increases or decreases in the inflammator)' response in the control or 
111 the narcotized rabbits 

It would appear from our studies that a rabbit anesthetized with 
pentobarbital responds to the application of xjlene, aleuronat and bac- 
teria more like tbe normal animal than does a rabbit gnen alcohol 
or ether This is interesting in Mew of some of the other differences 
in action between the barbiturates and ether, among them the obsen^a- 
tion ot Bollman and his assoaates that a difference in concentration 
ot the blood occurred in dogs anesthetized with ether as compared with 
those anesthetized w ith am} tal Knoefel also has pointed out that 
the o\ erstimulation of the s} mpathetic nerrous system and the increased 
output of epinephrine occurring with ether may be pre\ented by barbitu- 
rates The failure to obsen^e any difference in the number of poh- 
morphonuclear leukoc} tes in the cutaneous areas of control or etheri/ed 
mice m wdnch staph} lococci were injected subcutaneously suggests that 
the effects produced by anesthesia on the inflammatory response may 
^ar} m different species 

CONCLUSIONS 

1 Capillary permeability m areas of inflammation is altered m rab- 
bits narcotized w ith alcohol or ether, as demonstrated by the localization 
and concentration of trypan blue 

2 The inflammatory response may be greatly or onl} slightly dimin- 
ished m rabbits narcotized with alcohol or ether, as indicated by the 
amount of hyperemia, edema and leukocjtosis in response to chemical 
and bacterial irritants 

12 Bollman, J L , S\ irbeh , J L , and Mann F C Blood Concentration 
Influenced Ether and Am%tal Anesthesia, Surgerj 4 881, 1938 

13 Knoefel, P K Anesthesia and the S^ mpathetic Nervous Sjstem, Anesth 
fi. Analg 15 137 1936 
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it needs for its further existence and development certain functional 
stimuli that mav be considered almost specific 

I am mainh concerned m this article with some of the biologic 
properties of joint caitilage The behav lor ot cartilage under ultraph} sio- 
logic conditions (increased prcssuie) and infraphjsiologic conditions 
(disuse) will be discussed especialU From such an anahsis it will 
appear that joint cartilage reveals its normal highlv differentiated 
(functional) structure as long as the biologic stimuli exercised on it 
range within phvsiologic limits There will be alteration of structure 
peldmg quickly to lasting damage as soon as the duration ot the stimuli 
exceeds tlie normal Joint cartilage, like everj other highl) differentiated 
tissue has been rendered almost unable to compensate for pronounced 
catabolic changes bv its lack of power of regeneration which is onlv a 
result of the extreme degree ot adaptation of this tissue to function 
In order to understand this characteristic of joint cartilage it is necessarj 
to be well informed about the normal structure of cartilaginous tissue 
Dependent largelj on function, the architecture of articular cartilage 
varies considerably from joint to joint There is a different picture m a 
weight-bearing joint of the lower extremitv, where a great deal of 
pressure is exercised on the joint ends, from that in a smaller joint of 
the arm (a finger joint for instance), where pressure is relativ^elv mild 
The smaller joints, less complicated in their function, show less differ- 
entiation in their cartilaginous structure Age is another impoitant 
factor In mfancv and vouth the structure of joint cartilage, even in 
the larger articulations of the lower extremities, is less mature It 
reaches its full development as a mechanical-functional structure when 
skeletal growth stops and not before, provided the joint has been used 
normall)'- 

This means that the high degree of functional differentiation of joint 
cartilage is graduallj attained during postnatal life, in other words, it is 
exclusively the use of the joint which brings about the mature architec- 
ture of the adult joint cartilage Without normal function, joint cartilage 
either disappears entirelj"^ or fails to acquire functional structure It 
maj survnv'e and ev^en proliferate, but such surviv^al and proliferation 
occur only according to its inherent properties of grow th and not accord- 
ing to functional or static demands The structure vv ill be irregular and 
without the striking economj displajed by tissues under the influence of 
function 

Joint cartilage can m a general waj be considered that portion of the 
cartilaginous epiphjsis which escapes ossification It covers the bom 
epiphvsis along a surface which even in adult life shows most of the 
histologic characteristics of the process of enchondral ossification There 
IS a laver of calcified joint cartilage corresponding to the zone of pro- 
visorv calcification and there is a subchondral bony lamina which takes 
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deepest calcified la}ers It is clear that by this firm fixation of the 
collagenous fibers -within the calcified and the elastic noncalcified hyaline 
ground substance the joint cartilage is \\ell fitted to receive pressure 
The expressions “gliding laj er” and “pressure layer” themselves suggest 
that gliding and pressing motions influence the structure of joint 
cartilage 

I do not intend to gne here a detailed rcMew of the literature con- 
cerning the structural adaptation of joint cartilage to function I wish 
onl) to mention Benmnghoff’s conclusive analysis, which re\ealed the 
importance of shearing stresses as true functional stimuli of joint carti- 
lage Experimental vork on animals to study the influence of lasting 
pressure on joint cartilage has been done by W IMuller and by Koch 
An excellent histologic study of human material has been made bj 
Scaghetti 

The cartilaginous changes resulting from disuse are generally better 
known than are those resulting from pressure The fact that joint 
cartilage prospers best if it is treated badlj' (Fick) suggests that long- 
lasting periods of rest and exclusion of functional stimuli must lead to 
alteration of the structure of cartilage This obsen’ation can be made 
o^er and over again Joint cartilage disappears over areas which ha\e 
lost contact vith their antagonist, it remains presen ed over the surfaces 
in contact Deformed joints, ^\lth limitation of motion, changes m the 
joint axis and m the configuration of the joint ends, dislocated joints 
and joint ends following exarticulations — all these demonstrate that joint 
cartilage degenerates and is replaced by fibrous tissue if it lacks contact 
With Its antagonist Immobilization alone which permits good contact of 
the articular surfaces v ith each other, i e , persistence of some pressure 
has proved m many obser\ations not to be greatly damaging to joint 
cartilage (Rejdier, ]\Ioll and W IMuller) The peril of immobilization 
does not tlireaten so much the joint cartilage as the soft tissues around 
the joint, especially the joint capsule, shrinkage and adhesions of which 
may result in stiffness of the joint 

From all these obsen'ations it follows that joint cartilage is in 
constant need of the stimulus of function for the acquisition of a mature 
structure as n ell as for its preservation Unphysiologic demands, i e , 
overuse and disuse, are met by degeneration and resorption of joint 
cartilage and replacement by fibrous tissue klost of the data (except 
those of Scaghetti and Rosi) collected from the literature concern cases 
m vhicli the joint cartilage suffered from disuse or overuse at a time 
vhen It had already reached structural maturity or m which great atten- 
tion w as not paid to this question I gn e here the anah sis of a case m 
vhich both factors, disuse and overuse, were '^^o^klng on joints almost 
continuously for eighteen jears after birth It mil be of special interest 
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cohered b-N the meniscuses re\c'ilcd a tlun joint cartilage ot bluish transparencr, 
whereas the central area, which was in contact with the joint cartilage of the 
femur, showed a thicker, white and opaque co\er These two different portions 
were separated b% a cartilaginous crest, especialh on the inner condrle Such 
a separation is absent in a normal joint Both intercondiloid tubercles, Ijing 
opposite the extensne eroded area of the femur, also showed thinned-out joint 
cartilage of bluish transparence 

Attkic Joint — The right foot was kept in an extreme calcaneus position, which 
was a little less marked on the left than on the right The lower joint surface 
of the tibia showed a number of changes, most of which were due to retraction of 
the joint cartilage from the margins Between the articulating surface of the 



Fig 1 — Joints of an 18 jear old idiot with spastic articular contractures 
A, lateral Mew of the knee joint with flexion contracture and slight posterior 
subluxation of the tibia Note the reenforced bonj trabeculae in the upper end 
of the tibia, below the contact surface The epiphjsial plates are in beginmng 
occlusion B, lateral new of the ankle region Note the marked calcaneus 
position with lines of stress going from the lower end of the tibia through the 
posterior portion of the astragalus into the tuber ossis calcis Pressure atrophj 
of the posterior portion of the bod\ of the astragalus and elongation of the neck 
mai be noted 

thinner malleolus and the outer part of the joint surface there was a large area 
in which the joint cartilage was entirelj absent Similar smaller areas were 
also present at the anterior margin of the joint, but in this region the\ did not 
iniohe the entire thickness of the cartilage The lateral portion of the join‘ 
surface which faced the fibula was coaered b\ a thin cormectne tissue pannus. 
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little difference in size between the nuclei in this entireh pathologic area and 
the nuclei in neighboring areas The se\erelv degenerated cartilaginous cells 
were surrounded bi halos of ground substance that was much darker blue than 
IS a normal pressure la^er The ground substance, howe\er, was free from signs 
of degeneration The distribution of cells in the ground substance was relatnel} 
irregular but lerj dense, so that the proportion of ground substance to cell 
groups was ^elatI^elJ e^en This ga\e at first Mew the impression of cellular 
proliferation, because in a normal pressure la\er the proportion of ground sub- 
stance to cell groups is bj far in fa\or of the former The actual number of 
cells and cell groups in this thinned-out cartilaginous portion was as a rule not 
increased Only some of the cell groups had enlarged bj proliferatn e actiMtj 
before they w’ere affected by mucoid degeneration of the cell protoplasm (degenera- 
tue hjTierplasia) 

Most of the cells, howe\er, were simple forms of in\olution that did not permit 
differentiation between nucleus and protoplasm It was clear from these pictures 
that the marginal portions of the joint cartilage (which under normal conditions 
are the most active parts and compensate bj their proliferation for the dailv wear 
of the superfiaal cartilage lajers) after a short stage of degenerative proliferative 
actmt} underwent involution 

This articular cartilage, degenerated by disuse, became resorbed from the joint 
margin Different ways of resorption could be observed, the most common being 
the disappearance of joint cartilage under a fibrous tissue pannus The pannus could 
frequently be traced to the sjnovual fibrous tissue at the margin of the joint, it 
covered the marginal portion of the joint cartilage for some distance. Tjpicallj, 
the cartilage disappeared incompletely under this pannus, as has been described 
bv Weichselbaum and Pommer The hj aline ground substance vanished first 
thus rendenng visible the collagenous fibers which it had previously hidden 
entirel} The fibers resisted resorption and formed a network, in the meshes of 
which lay the free cartilaginous cells Wherever a cartilage cell or cell group 
became opened after removal of ground substance on one side, a sharplj lacunar 
outline m the hj aline ground substance resulted 

As soon as and sometimes even before the cartilaginous cells were freed from 
the ground substance, cellular proliferation started Increasing in number, the 
cartilage cells changed their character and appeared as simple fibrocj-tes In mam 
places It was evident that they participated actively in cartilage resorphon bv 
enlargement of their own cell capsules and by phagocvtic resorption of the sur- 
rounding ground substance 

In the first stages this incomplete process of cartilage resorption sometimes 
presented itself under the picture of Weichselbaum’s lacunae Later the lacunae 
enlarged and merged, and then there remained a lacunar irregular upper surface of 
the joint cartilage. With higher power magnification one was alwajs able to 
demonstrate that the loose network of collagenous fibers immerged into ground 
substance along the sharp lacunae 

In more advanced stages the joint surface was covered bj a loose lajer of 
fibrous tissue which in great part was the product of the incomplete process 
of cartilage resorption with transformation of cartilaginous tissue into fibrous 
tissue This IS important because it shows that a fibrous tissue pannus on the 
joint surface is not necessarily of sjmovial origin but maj be the direct product 
of incomplete resorption of cartilage 

Graduallv the entire degenerated cartilage disappeared, and the primanij 
loo<;e fibrous tissue became denser, shrunk and finallv covered the subchondral 
bom hmina in the form of a thin but dense fibrous laver 
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rule, at a greater age, when thej belong to the tjpical picture of clegen- 
eratne arthritis The lacunae in physiologic resorption of cartilage torm 
in the deepei cartilaginous la^ ers and are e^ identlv dependent on nearby 



Tig J — Medial cond\le of the lemur The normal condole (leit) is compared 
with tint of the idiot with spastic joint contracture (2) m the same magnification 
There is mature functional structure of joint cartilage m the normal joint A indi- 
cates the tangential zone B the zone of transmission C, the deep pressure Ia\ er 
D the zone of calcification and subchondral bona lamella E subcnondral bone 
marrow spaces The differentiation in these different laaers is not so distinct 
in the pathologic loint, the joint cartilage of aahich is much thinner despite the 
fact tl at there is still actiae enchondral ossification trom beloaa 
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One must, therefore, expect that those parts ot a growing joint which 
fall into disuse before the definite normal shape ot the joint ends has 
been reached will remain underde\ eloped, because their cartilaginous 
co\er does not keep pace with that of areas which ha\e the stimulus 
of function If resorption of cartilage either from abo^ e under a fibrous 
titssue pannus or from below b} enchondral ossification is faster than 
cartilage proliferation, then tlie entire cartilage coier o^er the disused 
portion of the epiphj'sis will disappear In a joint w hich is still grow mg 
this loss of cartilaginous tissue is of greater importance than it is in an 
adult joint It means that the bon}' epiphysis which has lost its 
cartilaginous coier has lost its chance of further increase m size The 
joint end will show' at this site a defect w'hich cannot be considered a 
form of simple atrophy from disuse, the condition has followed the 
lack of enchondral ossification of joint cartilage m the same way as 
shortening and deformity of an extremity follow premature ossification 
of an epiphysial plate The huge defect around the intercondyloid 
notch in the case which I have described w as mainl} due to the precocious 
complete disappearance of joint cartilage o%er this wide area which was 
out of contact with the tibia 

This shows clearly that enchondral ossification at the lower surface 
of the joint cartilage is of great importance for the final shape of 
the joint ends Although intrinsic factors, such as heredity, have to be 
considered first, function, w'lth its definite influence on the grow'th of the 
cartilage, is of almost equal ^ alue Physicians ha^ e learned to recognize 
the modeling influence of function on the shape of the long bones It is 
known that deranged muscular action may produce osseous deformities 
Such deformities develop b} direct action on the bonj part of the 
skeleton, the more readil} the younger the person (Wolf’s law' of trans- 
formation of bone) M} present investigation has shown that deformi- 
ties m grow'ing persons are not necessarily due to primarj disease 
of the bony epiphyses but are the result of impaired growth of their 
cartilaginous coiermg Early acquired articular contractures, as in m^ 
case of the idiot with spastic paraljsis, or, e^en more, congenital detormi- 
ties m which imbalance of musculature exists, such as congenital club- 
foot, bring certain areas of the articular cartilages out of contact and 
to disappearance The corresponding areas of the bonj' epiphjsis are 
affected secondarily They remain underdeveloped because thev have 
no chance to enlarge b}' enchondral ossification 

However, it is not alwavs the loss of enchondral ossification which 
accounts for the deformitj' of the bony epiphysis Sometimes it is 
on the contrarv h} peractiv it) of enchondral ossification In the case 
de^cnbccl this was evident along the posterior margins of both conchies 
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Fig 4 — Margin of joint cartilage toward intercond\ loid notch (lacies patellaris 
femoris) This is the ttpical picture of retraction” of joint cartilage There is 
good functional structure at the site of contact with the patella A indicates the 
tangcntnl zone B the zone of transmission C the pressure la\er D calcified 
cartilage with subchondral boni lamina E serous atropha of subchondral bone 
marrow The joint cartilage ends rather sharpK along a line where the h\ aline 
ground substance disappears under prcserration oi tlie cartilage cells which 
change to fibrocates and he between the exposed collagenous fibers ^ fibrous 
tissue pannus (rf) results coaering the eroded joint cartilage and the exposed 
subcl ondral bone (a) 
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\Mth fibrillation of the superficial layers These certainl} were due to 
overuse of the joint cartilage Although the pressure per se did not 
reach pathologic intensity — on the contrarj , for some time it w as most 
favorable to the development of thickness and functional structure of the 
joint cartilage — it became a damaging factor because of the long period 
during which it was acting almost continuous!)’- I shall come back to 
this point a little later 

The joint cartilage oier the head of the astragalus was absolutely 
thicker than the normal It is certain that this w’as not a sign of imma- 
turity, though one is accustomed to find thicker joint cartilages in younger 
persons There w^as fully mature functional structure, despite the fact 
that some active echondral ossification was still going on (the 18 year old 
idiot still had open epipltysial plates) Function must hare been respon- 
sible for this or erdevelopment of joint cartilage m tire same rvay as at 
explained the almost normal thickness of the patellar cartilage There w as 



Fig 6 — Sagittal section through the medial half of the lower end of the tibia 
1, anterior, 2, posterior A indicates the eroded and somewhat sclerosed anterior 
margin, B, the compressed portion of the joint cartilage, C, joint cartilage under 
more phjsiologic functional stimulus, and D, thinning out of the joint cartilage 
due to disuse There is marked osteoporosis of tlie lower epiphjsis 

a striking difference between the poor cartilaginous coaer of the tibio- 
astragaloid joint and the almost normal appearance of the subastragaloid 
joints and the especially tliick cartilage in Chopart’s joints If one con- 
siders w ith Roux and Benmnghoff the shear or the tangential displace- 
ment ot the smallest particles within the joint cartilage as the true 
functional stimulus of the cartilage, then one must recognize that there 
was a certain spastic motion in these joints which contributed to the good 
deaelopment of the cartilaginous coaer And as a matter of fact, 
the spastic contracture of the knee joints was released from time to 
time and the straightening of the knees was associated a\ith increased 
calcaneoa algus position of the feet and with plantar flexion of the toes 
Some athetotic motion of the toes was frequent There can be no doubt 
that the-'C motions together with the firm contact of the joint ends were 
rcspon<;ible lor the presen ation and e\en more for the excellent deaelop- 
mcm of the smallei joint<^ of the ankle region 
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Fig 8 — Tj-pical picture of changes in joint cartilage, caused bj disuse The 
lateral portion of the lor\er joint surface of the tibia is sho\\n The joint cartilage 
IS thinned out, the superficial lajers are bright and the deeper ones dark, owing 
to dense accumulation of stronglj basophilic cell groups The surface is co^ered 
bj a fibrous tissue pannus which demes from the jomt margin and leads man\ 
\essels There is extreme osteoporosis with serous atrophy of fattj bone marrow 



Fig 9 — Compressed joint cartilage at the posterior portion of the head of the 
astragalus The joint cartilage is thinned out with complete absence ot basophilia 
of the ground substance, e\en in the deepest lajers The cells are single and ter\ 
denseh distributed, a good mani in the deepest la\ers are necrotic Xote resorp- 
tion of the joint cartilage from below b\ bone marrow spaces which contain 
tesscls and which incompleteh remote the cartilage Xote also the serous atropln 
oi bone marrow 
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The lateral portion of the astragalus also re\ ealed a most interesting 
condition The surface in contact w ith the lateral malleolus shon ed poste- 
riori} a definite impression mvoh mg the cartilaginous cover as well as the 
bom epiphisis The anterior portion ot the joint cartilage i\as of good 
functional structure It was smooth and rei ealed a number of necrotic 
cells more or less in e^en distribution, as maj be expected at this age 
m a joint on the nay to full functional de\elopment Posteriori}, how- 
erer, nhere the astragalus nas pressed against the outer malleolus, the 
structure of the joint cartilage nas entire!} pathologic Owing evidently 
to compression, it was thinned out, which resulted m a flat, troughlike 
depression of the joint surface There was a rery thin fibrous layer 
on the surface This corresponded to S}no\iaI endothelium rather than 
to a fibrous tissue pannus and had but little resorptive activity The struc- 
ture of the compressed cartilage differed from the clear functional struc- 
ture of the neighboring areas For a short distance, limited to the 
circumscribed pressure, the cells were dense and were irregularly dis- 
tributed, while a considerable number were necrotic The cells in the 
deepest lajers were extremel} basophilic and showed pjknosis The 
number of necrotic cells became larger as one proceeded toward the 
center of the compressed area In the low er tw o thirds of the cartilage 
were extensne fields of ground substance which showed only shadows 
of cartilage cells intermingled with dark blue forms of mrolution — 
these resisted the remoral of chromatin substance longer The zone of 
passage apparently w'as free from cellular necrosis The nuclear stain 
w as w'ell preserved, but a number of cells rer ealed slight mucoid degen- 
eration of their protoplasm The most superficial layers had rery dense 
arrangement of the cells, which were more fibrocjtic than cartilaginous 

From this picture it was clear that the damage to the joint cartilage 
was due to serere and probably persistent pressure The deeper carti- 
laginous lajers seemed to be more affected than the superficial ones 
The changes w ere in a relatn ely early stage, and reactn e processes had 
not yet taken place 

In the more advanced stages, as presented b} the large eroded area 
of the astragalus, the fibrous degeneration of joint cartilage was com- 
plete , the cartilage graduall} disappeared under the picture of incomplete 
resorption just as it did or er areas in disuse The underlvmg bone show ed 
the most extreme degree of osteoporosis, there was onl} a large cjstic 
area filled with cachectic fatt} bone marrow Despite this extreme 
atrophy of bone the area of erosion was separated from the marrow 
bi a thin bon} lamina w Inch had been displaced considerabh tow ard the 
center of the epiphisis This fact alone repealed that the bom lamina 
was not the old denuded subchondral bom lamina but had been formed 
during or after the disappearance of cartilage A.t the superior surface 
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IS meant as a fortification of the connection between osseous and carti- 
laginous tissue In other w ords, cartilage calcifies w here there is a static 
or mechanical need for calcification (calcioprotective law of Erdheim). 
Such cases of extreme osteoporosis, m which the calcium-contammg: 
tissues are reduced to a minimum, are excellent examples of the depen- 
dence of cartilage calcification on mechanical and static stress which, of 
course, will be greater where there is connection betw'een cartilaginous 
and osseous tissue 

The cond}les of the femur and tibia showed such a severe lack of 
osseous tissue that there w ere w ide areas occupied onl} bj' bone marrow 
The few bony trabeculae were without static arrangement and occa- 
sionall} showed lacunar outlines They were of surprisingly complex 
structure, with man)*^ blue cement lines This was a definite sign that 
despite the lack of static use and the se\ere degree of osteoporosis the 
bone tissue had undergone structural changes It was not a simple 
process of bone resorption wdnch graduall}' reduced the amount of bone 
tissue but, as always with bone atrophj’^ a rather complicated process of 
bone transformation, resorption and apposition changed the entire osseous 
architecture of the epiph}sis In some areas the few' bony trabeculae 
present were thicker than normal , they often show'ed perforating \essel 
canals included m thick inner portions which w'ere crossed b}' mam- 
cement lines (sclerosing osteoporosis) 

Those portions of the condyles, how'ever, w'hich w ere evidentlj under 
static stress (they were also covered by joint cartilage of almost normal 
thickness and good functional structure) revealed considerable densitv 
of osseous tissue The posterior portions w'ere even denser than normal 
The relatne osteoporosis of these parts m the normal person is easilv 
understood They are in contact w'lth the tibia only m extreme flexion 
of the knee joint, a position rarely combined w'lth weight bearing The 
constant spastic muscle pull m the contracted knee joint of the idiot 
brought the posterior portions of the condyles of the femur under 
ultraph} siologic pressure, which preiented and eren or ercompensated 
osteoporosis that in all other places had occurred 

A. characteristic picture of atroplij' of the fat marrow w'as associated 
with the pronounced osteoporosis The w'lde marrow spaces, which occu- 
pied m some places large cystlike areas, w ere filled w'lth jelh' bone 
marrow , such as is found frequently in cachectic persons The reticulum 
of the bone marrow was easilj visible, principally because almost all the 
capillarr r essels w ere engorged The fat cells at first a lew seemed to 
be decreased m number, and the few which aaere aisible aaere minute 
At closer inspection one found, howeaer, that in many places the cell 
membranes persisted in their normal dimensions it w as the fatta content 
of the cells aahich had shrunk and had frequentla eaen become diaided 
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mstance is different ^\here it is co\ered the semilunar cartilage and 
^\here it is in free contact \Mth the lower end of the femur In the 
former region the cartilage is well preser\ed and smooth (the only sig- 
nificant point is that it is of the jellow' color of senile cartilage, whereas 
young cartilage is bluish wdiite) , o\er the centrum, however, the carblage 
IS thinned and rough The explanation is simple The central porhon of 
the tibial cond} les is in constant contact w ith the condyles of the femur , 
pressure and friction are here pronounced, whereas the motion between 
the meniscuses and the joint cartilage of the tibia is relatnely small and 
pemnts better preseiwation of joint cartilage This difference can be 
seen eren better in genu lalgum and genu varum The central area of 
the w eight-bearing cond} le of the tibia may show degenerated, fibrillated 
joint cartilage, or it may even be denuded and the osseous surface polished 
and sclerosed, while the marginal portions, co\ered and protected from 
too much pressure by the semilunar cartilage, show fairly w ell preser\ ed 
joint cartilage 

^^^lether the pressure force is intense and w orking oi er a relatn eh 
short period, or whether it is still within ph}Siologic limits but of pro- 
tracted or e\en continuous action, the result will be the same The 
joint cartilage wall lose its normal elasticit} and will suffer irreparable 
damage Bar found experimentally that the normal elasticit} of joint 
cartilage is impaired considerabl} b\ long duration of pressure forces 
With the loss of elasticit} , the w a} s are opened for the different processes 
of cartilage degeneration, even for reactne resorption from below b} 
bone marrow — all changes preceding and accompan}ing h}pertrophic 
arthritis One also concludes from this study that there is nothing 
specific to h}pertrophic arthritis or arthritis deformans An} marked 
alteration of function for a long period (infraph}siologic and ultra- 
physiologic demands) is certain to lead to degeneratne changes of joint 
cartilage and ma} be followed by the whole sjndrome of fully dei eloped 
arthritis deformans, the more probably the longer the jcint is exposed to 
unphysiologic use 
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goiter Rienhoft ^ in 1926, from his studies of the iniolutional and 
regressue changes in the tlnroid gland following either physiologic or 
pathologic h3pertroph} and h3'perplasia, concluded that “these nodules 
as found in nodular goiter, are notlnng more than imolutional bodies, 
the result of an attempt on the part of the th3roid gland, following a 
period ot h\peractnib to re-approximate its normal histologic 
structure ” 

With this in mind, I undertook the task of reMewing and anal3zing 
the results of pathologic examinations of 216 consecutive th3roids 
surgicalh removed in cases of h3 perth3 roidism of a ary mg degree vith 
the purpose not onl3 of presenting a detailed sune3' of the occurrence 
of diffuse h3*perplasia, nodular goiter and true tumors of the th3T0id 
gland m this series of patients but of properl3’^ interpreting and 
eialuating tlie pathologic significance of the tumors and their relation 
to h3 perth3TOidism The attempt is based on the extensne studies of 
Rienhoff and Leu is - 

MATERIAL AXD METHOD 

These speamens consisted of thirod glands on which partial lobectomies had 
been performed The\ were all fixed in solution of formaldehide U S P (10 per 
cent concentration) The senes of cases represented bj tliem extended o\er a 
penod of fiie lears, from October 1930 to October 1935 A few additional cases, 
although probabl} authentic instances of these conditions, were excluded, either 
because the gross material was insuflnaent or because the reports lacked a suitable 
histologic descnption The gross and microscopic studies were made not on serial 
sections of the matenal but on sections of the specimens taken at random, although 
an attempt had been made to presen e and include all areas of interest for pathologic 
examination The gross specimens were inspected with regard to their consistenci 
and translucenci and the presence or absence of nodules as seen with the naked 
ere The \-arious characteristics of these tumefactions were carefulh recorded, 
that IS, whether thej were single or multiple, whether thej were encapsulated and 
whether nsible colloid or acini were present When nodules were seen, paraffin 
sections of the matenal, stained with hematoxjlin and eosin, were renewed histo- 
logicalh lor the purpose of comparatne studj 

The microscopic examinations took into account the nature of the capsule, the 
pe of nodule, the presence or absence of l^'mphoc^•tlC foci, the follicular epithelium 
Within and without the nodule, the size, shape and contents of the follicles, areas 
of hvperin\ oluhon or h^ poim olution and tlie presence or absence of the ^arlous 
sequelae of extreme regression and disintegration, such as fibrosis, hemorrhage, 
scarnng, hi alinization, cist formabon and calafication In determination of the 
relation of true benign tumors of the thiroid gland to h 3 perthi roidism, the clinical 
histones as well as the pathologic reports and slides were carefullj renewed 

1 Rienhoff, F W Imolutional or Regressne Changes in the Thiroid 
Gland, and Their Relabon to the Ongin of the So-Called Adenomas, Arch Surg 
13 391 (Sept) 1926 

2 Rienhoff, F W, and Lewis, D Relabon of Hi-perthi roidism to Benign 
Tumors of the Thiroid Gland, Arch Surg 16 79 (Tan) 1928 
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From the 36 specimens m the third group, that of true tumors, 
the tollo\\ing data A\ere obtained Of the total number of gro\\ths, 25 
\\ ere benign adenomas , S, or 32 per cent, of these were from males, 
and 17, or 6S per cent, from females There \\ere 9 fetal adenomas, 
of \\hich 2, or 22 2 per cent, \\ere from males and 7, or 77 8 per cent, 
from females The 2 carcinomas uere equallj distributed bet\\een 
the t^^ o sexes , ot the total number of 216 specimens, the 2 of carcinoma 
constituted but 0 93 per cent 

A revle^^ of the records ^\lth regard to age revealed the increasing 
frequenc} of diffuse h 3 perplasia, particularlj^ in women, begmmng at 
pubert) and reaching its maximum between the t^^ent 3 -first and the 


Tvble 3 — Age and Scr Dislnbutiov tn 216 Case; During a Ftie Year Period 
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Hyperplasia 
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True Tumors 
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Adenoma 
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0 

0 

0 

21 to 25 

2S 

4 

10 

0 

2 

0 

1 

0 

1 

1 

0 

25 to SO 

32 

2 

17 

2 

4 

2 

4 

0 

1 

0 
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35 
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17 
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thirt) -fifth j>-ear of life, the period of greatest sexual and o^a^an 
actl■\lt^ (menstruation, pregnanej' and lactation) 

That the physiologic hormonal influence actne during this period 
nn\ be related to Iwperactnit) of the thyroid is further ewdenced 
by the sudden rise in the incidence of this condition at the time of the 
menopause The incidence in men was constant throughout except for 
a slight rise during earh adult life Nodular goiter was encountered 
more frequenth with adiancing age, especially in women, reaching its 
peak at middle life and occurring infrequently after that It was 
uncommon m persons below 15 ^ears of age Benign adenomas and 
ietal adenomas and the 2 carcinomas appeared equally distributed in 
the two sexes throughout early and late adult life The younger patient 
"ith carcinoma of the thiroid gland was a man 22 years of age The 
second carcinoma occurred in a woman 60 lears of age (table 3, charts 
1 and 2) 
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INCIDENCE or NODULES 

Clerk/ ot Berne, Switzerland, found nodules in more than half the 
tlnroids of the persons over 20 }ears of age whom he studied and m 
practicall}'' all the thyroids of those past middle life Wegehn observed 
tumefactions m 73 3 per cent of the men and m 88 4 per cent of the 
w’omen past 20 }ears of age in his series, while Kloppel,'* of Freiburg 
Germany, reported nodose goiters in 81 per cent of persons past middle 
life Wilson ® found diffuse hyperplasia in 79 per cent of his cases and 
adenomatous nodules in 21 per cent 

Jaffe, in the Chicago region," found nodules in the thyroids of 30 
per cent of the males whom he obsened and in 44 7 per cent of those 
of the females Rice,® in Minnesota, examined 493 thyroids, of both 

T\ble 4 — Incidence of Diffuse Hyperplasia, Nodular Goiter and True Tuinot 
of the Thyroid Gland tu Ntdltparotis and Parous Wonten 


■Ul Thyroids Removed Thvroids Removed Thyroids Removed 
from Females from Parous W omen from ^ulliparous Women 
(160) (9S or 6017:,) (62 or 39 97,) 

t * ^ t * , ! ^ , 

^umber Percentage dumber Percentage dumber Percentage Ratio 


Diffuse hyperplasia 

100 

62.5 


640 

36 

SCO 

IS 1 

Modular goiter 

35 

219 

21 

600 

14 

40 0 

15 1 

True tumors 

25 

15 6 

13 

52 0 

12 

4S0 

111 

Benign adenoma 

17 

6S0 

7 

41 2 

10 

55.8 

1 1 4 

Fetal adenoma 

7 

2S0 

9 

714 

2 

2S6 

25 1 

Caremoma 

1 

40 

1 

100 0 

0 

00 


males and females 

He tound that nodules were 

present m 

43 8 per 

cent of all those 

remor ed 

from 

males 

and that 

the 

same 

condition 


existed in 53 1 per cent of those remmed from females 

Nolan,® also of Minnesota, in a renew of 725 thyroid glands 
removed intact at autopsy, obsen^ed nodules in 191, or 26 3 per cent 
The 191 thjroids represented a combination of 22 per cent of all 

3 Qerk, E Die Schilddruse im hohen Alter lom 50 Lebensjahr an aus der 
norddeutschen Ebene und Kustengegend sortie aus Bern, Ztschr f Path 10 1, 1912. 

4 Cited b} Nolan ® 

5 Footnote deleted on proof 

6 Wilson, L B The Pathology of the Thjroid Gland, Am J M Sc 146- 
781, 1913 

7 Jaffe, R H Vanation in the Weight of the Thjroid Gland and the 
Frequenct of Its Abnormal Enlargement in the Region of Chicago, -'\rch Path 10 
887 (Dec) 1930 

8 Rice, C O The Life Cj cle of the Thr roid Gland in Minnesota, M est 
J Surg 39 925, 1931 

9 Nolan, L E Variations m the Size, M eight and Histologic Structure 
of the Thrroid Gland, Arch Path 25 1 (Jan ) 1938 
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of numerous large, dilated acini lined riith flattened epithelium and 
filled with colloid In these the capsule consisted of connectne tissue 
or compressed thyroid parenclnma or both together with eridence of 
preMous Inpertroph} and Inperplasia and moderate degenerative 
dianges Microscopicall} these tumors were indistinguishable from 
so-called colloid adenomas 

The remainder of the nodules (3, or 7 3 per cent) consisted of areas 
made up of small round follicles with tirfv lumens and with localized 
areas of hmphocjtic infiltration m the surrounding stroma Although 
the epithelium m these areas was hv perplastic, it did not parallel the 
amount of involutional change noted in the follicular epithelium sur- 
rounding them This fact gave me the impression that these regions 
had made an abortive attempt to complete the process of involution 
Histologicall} these islands w ere similar to those described bv' Ew mg 
and other observers as “miliary or diffuse adenomata” IvIacCallum 
suggested that “these were areas m which the disease process was 
beginning all ov er again ” Occasionally, m these tumefactions small 
mounds of enfolded h 3 'perplastic epithelium were encountered, super- 
imposed on epithelium which had apparently undergone h}pertrophv 
and hjperplasia This process I termed “adenomatoid hj perplasia,” 
and It appeared to be indicative of secondarj h}pertrophy and hjper- 
plasia concomitant vv ith a prev lous exacerbation In the manj instances 
in which the histologic evidence showed that h}pertrophy and hjper- 
plasia had occurred outside as well as inside the nodule, it was some 
proof that this process had probabl} been a diffuse one which had 
involved the gland as a whole instead of being localized and confined 
to certain specific regions of the organ Rienhoff, m his stud) of 109 
cases of nodular goiter associated with hj perthyroidism, found this 
to be true m 34 per cent of cases, the morbid process being localized 
in 58 per cent In 1905 IMacCallum, in describing the histologic 
changes associated with livTiertroph) and hvperplasia in cases of 
exophthalmic goiter, stated that this morbid process might be confined 
“to small patches here and there throughout a gland which otherwise 
seems normal :Microscopicall} , the altered areas are quite sharpl} 
demarcated from the rest and mav involve a great number of alv^eoli 
or be limited to verv small toci including onlv a tew alveoli here and 
there ” 

10 Ewing, T 4n Histological Stud\ of the Tlnroid, Tr A Am Ph\sicians 
21 567, 1906' 

11 MvcCalhim G The Patholog^ ot Exophthalmic Goiter T \ M A 
49 115S (Oct S) 1907 
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rest AVilson, in 1913, characterized “adenomatosis” b} diftuse new 
formation ot acini usualh imohing the entire th 3 roid gland, beginning 
with the tetal t 3 pe without secretion and proceeding to the adult, or 
colloid, tipe Goetsch,’'* in 1920 and in 1921, described “diffuse 
adenomatosis” as the earl 3 stage of adenoma and considered the forma- 
tion of new acini “an abortne attempt at the formation of 3 oung small 
aheoh ” 

Else,^^ in 1925, m stud 3 ing the pathogenesis of adenomatosis, which 
he regarded as a pathologic entit 3 ', concluded that the fetal t^pe of 
acinus arises from masses of undifferentiated cells w'hich are probabh 
identical w ith those described b 3 ' Wolfler as interstitial cells This fetal 
acinus subsequent^ derelops into a more adult t 3 pe of colloid follicle 
He further stated that “taking the picture as a whole, it gnes one the 
impression of a diffuse new' acinous formation in w'hich certain areas 
hare der eloped more rapidly than others, thus producing the nodular 
effect ” 

Hertzler,^® in 1928, spoke of bosselations and of the derelopment 
of acini from masses of cells rrithout lumens in the interstitial spaces 
i\Iarine and Lenhartz,^' in 1911, regarded simple and fetal adenomas 
as benign tumors possessing man 3 ' attributes of ordinary h 3 perplasia 
and some features common to tumors The 3 explained that “the fetal 
adenomas hare a period of actire grorrth follorred by a period of 
cessation of grow th, and finall 3 pass into a colloid or resting state ” 
Fetal adenomas rvere not affected b 3 ' iodine, and simple adenomas rrere 
onlr slfghtl 3 so, in companson rvith the ordinaiy h 3 perplasias 

Bo 3 d^® considered nodules of the fetal t 3 'pe as onl 3 rarieties of 
colloid adenoma ]\Iurph 3 and Ahnquist,^® in 1937, described “fetal 
pattern,” that is, the arrangement ot the acinus, and not the acinus 
itself, as the distinctire feature of fetal adenomas and stated that the 
appearance of these nodules is reall 3 ' due to the cellular proliferation 
occurring in a colloid acinus, apparentl 3 supporting the grorr-th and 
thereb 3 eliminating the necessit 3 ' of fibrous supporting tissue 

13 Footnote deleted on proof 

14 Goetsch E Disorders of the Tlnroid Gland Endocnnologr 4 387 1920 

15 Else J E A.denomatosis or the Diffuse Adenomatous Goiter, TAMA 
85 1S7S (Dec 12) 1925 

16 Hertzler, A E Mixed Tumors of the Thr roid Gland Arch Surg 16 1187 
(June) 1928 

17 Marine D and Lenhartz C H The Pathological Anatomr of the Human 
Tlnroid Gland, Arch Int Med 7 506 (April) 1911 

IS Bo\d M' Surgical Pathologi ed 3 Philadelphia \V B Saunders 
Compam, 1933 

19 Murpln M B and Ahnquist G Origin of Fetal Adenoma in the Tin roid 
Gland Arch Surg 35 211 ( Aug ) 1937 
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Kir.MION ()} I KM HI MGN ADLNOMA TO HYPERTinROIDISM 

In \it\\ of the ufcKiiccs to "toxic adenoma" constantly appearing 
111 the htei.itiiie,-” a clinical ana}}sis of the 34 cases of true benign 

iKO{)ln‘'in uas made foi the piirpo^'C of determining' whether the tumors 

ueie ie''[)oii‘;ihle for the clinical manifestations associated with hyper- 
tlnioulism 'i he clinical records of the patients were consulted, and 
data on the following jiomts were tabulated for each case 

1 Clinical signs .md symptoms of h} perth} roidism 

2 Clinical condition of the th}roid gland 

3 I’reopcratnc and postoperative basal metabolic rates 

1 T}pc of operative piocedure 

5 Preoperatne and postoperatne diagnosis 

Many of the S}mptoms of h 3 'pert!n roidism, such as 
palpitation, loss of w'cight and tach}caidia, were not con 
significant in this study, as they are variable factors zn are 
to be encountered in conditions other than 
exophthalmic goiter Because of this only the objective n 

deemed of any importance ^ rees 

Clinical analysis revealed glandular enlargement o 
in all of these cases In the majority the mass was ^ 

soft In a few it w'as either hard and nodular or so t ^ 

little moie than half of the patients had either ® P^ varying 
neck or a systolic bruit at the upper poles Exop a ^^g^iors 

seventy occurred m 15, or 44 per cent, 28, or ^ P^”^ reoperative basal 
of the lids, tongue or upper extremities ^ P yiie 

metabolic rates varied from — 10 per cent to + jtietabolic 

average rate was + 32 6 per cent (The patient -w o ^ 
rate was — 10 per cent was a boy 15 years o a^, 
treated m the clinic for cretinism for the prece mg 

. , Thvroi^J 

20 (a) Clute, H M, and Smith, L W I H The Pad’" 

Surg 18 1 (Jan ) 1929 (I?) Williamson, W G, and F B S 

logical Classification of Goiter, J Path & B^ct 28 Marine. 

The Origin of Adenomatous Goiter, Am J Pam ’ 

Special Cytology, New York, Paul B Hoeber, B^opbthslmc Gj 

W The Histological Changes Brought About jj m, J' ^ (^) 

Bull Johns Hopkins Hosp 37 285, 1925 (f) pt i) 1 

Goiter with Hyperthyroidism, Arch ^urg Relationship of Si 

Plummer, H S The Clinical and Pathology J (//) Horslev, V 
Exophthalmic Goiter, Am J M Sc 146 ,f 

Lecture, Lancet 2 1163, 1886 0) Biedl A Experimcntai 

L dm 3 444, .924 W ^^.4— «' 

the Thyroid Gland of Dogs, with Espe 
Gland, Johns Hopkins Hosp Rep 1 373 , 189 
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whom a swelling of the neck had de\ eloped during the four }ears 
immediatel} preceding this stud^ The mass was removed because of 
its mechanical pressure effect ) The aieiage postoperatne basal 
metabolic rate w as +86 per cent 

The fact that partial lobectomies were performed on all of these 
patients and were followed m all cases b}’’ clinical improrement of the 
condition and b)' a fall of the basal metabolic rate would lend some 
support to the h 3 pothesis that these tumors can become to'^ic This, 
howeier, is not conclusne proof that the growths and not the con- 
comitant overactii it} ot the remaining thyroid parench} ma are 
responsible for the clinical manifestations of h} perthyroidism 

I^CIDEXCE OF CARCINOMV 

In this series ot 216 cases primar} carcinoma comprised 5 6 per cent 
of all true tumors, representing an incidence of 0 93 per cent of the 
total number of th^ roids Clute and Smith,-““ in a stud} of 3,389 cases 
of disturbance of the th\roid gland, found carcinoma in 67 patients, 
an incidence of 1 68 per cent The} reported that “an adenomatous 
goiter preceded the malignant disease in 94 4 per cent of the cases 
studied ” In their group of cases the }oungest patient wuth carcinoma 
w as a w Oman aged 20 and the oldest a w oman aged 82 

Clute and Smith stated 

Portmann, m Cle\ eland, reported an incidence oi 1 6 percent of malignant 
disease in persons with thjroid disturbance Graham found less than 2 percent of 
malignant disease in thi roids examined at Lakeside Hospital Eberts and Fitzgerald 
gaie an incidence of I 8 percent in 612 operatiie cases of thiroid disease Craien 
found carcinoma in 1 to 5 percent of all the thi roids he operated on 

SLMM^RV AND CONCLUSIONS 

Of the 216 surgicalh removed thtroids studied, diffuse h}perplasia 
occurred m 64 3 per cent, while nodular goiter and the true tumors, 
occurring w'lth almost equal frequenc}, occurred in 19 per cent and 
16 7 per cent respectneh 

The frequenct of nodular goiter is increased with adtancing age, 
particular!} m women 

AV hile there w ere six times as man\ w omen as men w ith nodular 
goiter, true tumors of the thtroid gland occurred onh twice as often 
in w omen 

Practicalh e\err one of these pathologic states of the th}roid gland 
occurred, roughh one and one-half times as frequentl} in parous as 
in milhparous women but tor simple benign adenoma the conaerse 
was true 
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riu noduits ciicoiiJilcicd jn most cases of nodular goiter are not 
liiif pathologic entities hut simply nnolutional bodies, the result of 
the nnolutional c^cle of hjpciplasia 

Main of these nnolutional bodies aie histologically indistinguishable 
liotn true benign adenoma 

While malignant disease of the thyroid gland constituted 
tent of .ill the true tumors, the incidence of carcinoma was only 
j)ci tint foi the entire group of 216 cases 

'liitic IS as }ct no conclusnc pi oof that the clinical manifestations 
of Inptitinioidism arc due solely to hy^peractivity of so calle t 
benign adenoma and not to the In pei trophy and Inperplasia occu » 
simultaneously with the tumor 



ASEPTIC NECROSIS OF THE FEjMORAL HEAD 
FOLLOWING TRAUMATIC DISLOCATION 

REPORT OF TWO C^SES 
SA.MUEL KLEIXBERG, MD 

NEW 'iORK 

Increasing experience with rarious histopathologic disturbances of 
bones and joints has emphasized the frequent occurrence of aseptic 
necrosis of tire head of the femur in fracture and fracture-dislocation at 
the hip, Legg-Perthes disease, certain congenital dislocations of the hip, 
and more recently simple traumatic dislocations of the hip The patho- 
logic process in all of these conditions seems identical, being due appar- 
entl) to interference w ith or interruption of the \ ascular suppl)' through 
the hgamentuin teres Aseptic necrosis of the femoral head after simple 
dislocation is attracting special attention because in the majorit} of cases 
when the lesion is recognized irreparable damage has already occurred 
and the function of the hip has been permanentl} compromised Yet it 
would appear tliat if the potential injurr to the femoral head after a 
dislocation were appreaated and anticipated the treatment might be so 
ordered tliat it would prerent much of the damage to the femoral head 
and would presen'e the motion of the hip joint 

A knowledge of the r ascular supph of the head and neck of the 
femur is necessarr for an understanding of the pathogenesis and patho- 
logic picture of aseptic necrosis in this region There used to be con- 
siderable difterence of opinion m regard to the exact sources of the blood 
suppl) to the femoral head This applied particularlj to the part plaj ed 
hr the hgamentum teres It was contended by some that the vessels are 
patent in infancy and childhood but that all or manj' of them become 
obliterated during adolescence and that all are entirelj closed during 
adult life Recent studies of the blood supplj" of the hgamentum teres 
hare prorided interesting obserrations Kolodnj,^ in an inr estigation 
of the angiologic structure of the head and neck of the femur, con- 
cluded “These results of our study lead us to the conclusion that the 
blood ressels brought to the head or the femur m the hgamentum teres 
plar a certain role in the nutrition of the femoral head m the nerr bom 
and children, but are of no perceptible importance m the nutrition of 

1 Ko!odn\, \ The Architecture and the Blood Supph oi the Head and 
heck of the Femur and Their Importance in the Pathology of Fractures oi the 
Neck T Bone S. Joint Surg 7 575-597 (Tuh) 1925 
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tlic tc.noial head of the adult” On the other hand, Chandler and 
Ku t Cher,- aftci an anatomic study of 114 round ligaments from 6S 
•K u car a\ci s \ar\ ing m age at death from 25 to 75 years, stated "Ail 
igaments contained cesscis In four cases the vessels ivere of pre- 
othei hgaments contained a significant blood supply ” 
benal sections of the junction of the ligament with the femur demon- 
strate an anastomosis between the vessels m the ligament and those of 
the head of the femur ” Wolcott,'* studying the blood supply of the 
cmoial head, had occasion to examine the round ligaments in 4 old 
{Xirsons on whom reconstruction operations had been performed tor 
unumted fractures at the lup These patients varied in age from 60 to 
/5 years In each case the hgamentiim teres had unmistakably patent 
blood \ csscls Zcinansky and Lippman,'* experimenting on rabbits, con 
eluded that "the ^ csscls of tlie round ligament are essential, at least in 
rabbits, for the normal development of the femoral head ” 

In a study wdneh is currently being conducted in my service at the 
Hospital for Joint Diseases my^ associates and I have under observation 
5 patients, varying m age betw'een 5 and 15 years, in whom there 
IS unquestionable CMclence of the presence of patent arteries and veins 
m the round ligaments I liave a specimen, a femoral head removed 
during a Whitman reconstruction operation for unumted fracture o 
the neck of the femur in a woman 55 years of age, in which a vertica 
section shows that m the prox'imal part of the head, over a segment o 
about ^ inch (19 cm ) subjacent and adjacent to the fovea capibs, 
the bone is reddish (the rest being gray), indicating definitely that tie 
vessels from the hgamentiim teres supplied blood to and kept alne t 


part of the head 

Thus, the liead of the femur gets its blood supply 
sources (1) the interior of the neck, (2) the capsular vessels an 
the iigamentum teres The vessels from the bgamentum teres 
tnbuted to a variable segment of the head in the immediate 
of the fovea The capstilai vessels supply the periphery an a 
part of the head The blood vessels from the interior o 
nourish the epiphysial plate All observers agree that these t iree 

2 Chandler, S B , and Kreuscher, P H A Study 

to the Ligamentum Teres and Its Relation to the Circulation o 
Femur, J Bone & Joint Surg 14 83S-846 (Oct ) 1932 Pemur 

3 Wolcott, W E Circulation of the Head and Neck of ^ 

Relation to Non-Union in Fractures of the Femoral Nec , 


27-34 (Jan 7) 1933 eoftkeVe^' 

4 Zemansky, A P, Jr , and Lippman, R K The of firo'*' 

in the Round Ligament to the Head of the Femur During ^ Of) ' 

and Their Possible Relationship to Perthes’ Disease, urg, 

461-469 (April) 1929 
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are al\Na}s present m infanc} and childhood There is doubt in the 
minds of some whether the Aessels in the Iigamentum teres remain open 
in adult life, although there is indubitable evidence from both anatomic 
and clinical studies that these ressels, at least m some persons, persist 
even to old age In most parts of the bod) there is liberal anastomosis 
of the ressels entenng a guen area This is not true of the femoral 
head, in which manv of the blood vessels are ot the terminal tjpe, so 
that tlrere is poor rascular anastomosis Interference with or inter- 
ruption of tire blood supph to the top of the head through the Iiga- 
mentum teres therefoie is likel) to be followed b\ aseptic necrosis of 
the bone and cartilage m the imolved area The extent of the original 
necrosis m the erent of damage to the Iigamentum teres is manifestly 
dependent on the collateral circulation arailable from the capsular 
arteries Chandler ® stated “Those areas w Inch are less liberall} 
supplied wuth rascular anastomoses necessanlj hare lower factors of 
safet) and become more rulnerable to the eftects of rascular inter- 
ruption ” The literature now contains reports of cases in w hich trauma 
caused injury to the Iigamentum teres with consequent necrosis of the 
top of the femoral head, the patients including both children and adults 
Phemister ® reported 4 such cases Chandler and Kreuscher “ reported 
1 case of aseptic necrosis of the femoral head follow mg a fracture of the 
acetabulum and central dislocation of the femoral head At the last 
meeting of the American Orthopaedic Association, Potts, ot Buffalo, 
reported 5 cases of aseptic necrosis of the head of the femur, the lesion 
m each instance following a traumatic dislocation I wish to record 2 
cases in which aseptic necrosis followed traumatic dislocation of the 
hip, the patients being ) oung adults 

Buchman and I ' ha\ e found m operating on patients for chronic 
marked slipping of the femoral capital epiphjsis that if after operatne 
realmement and pegging of the head and neck of the femur we prevent 
direct weight bearing on the femoral head for one jear and in some 
cases e\en longer (up to two jears) the femoral head gradually becomes 
rer ascularized and reformed bj the process of creeping substitution so 
well described b) Phemister In the cases of aseptic necrosis of the 
femoral head following dislocation so far reported there resulted great 
deformit) of the head and disturbance of articular function, eren to 
ankjlosis In ererr one of these cases, howerer weight beanng was 

5 Chandler, F A \septic Necrosis of the Head of the Femur, Wisconsin 
M J 35 609 (Aug) 1936 

6 Phemister, D B Fractures of Neck of Femur, Dislocations of the Hip, 
and Obscure Vascular Disturbances Producing Aseptic Necrosis of Head of 
Femur, Surg , G^nec. St Obst 59 414-440 (SepL) 1934 

7 Klemberg, S, and Buchman J The Operatwe Versus the Manipulatne 
Treatment of Slipped Femoral Epiplwsis with a Description of a Curatne 
Operation T \ M A 107 1545-1551 (No\ 7) 1936 



mCIlIVLS OF SURGERY 


pciinKled within nn .neiatjc of three months after the injury, which is, 
I behc\c, much ton enri} In other uords, not only was there an inter- 
ruption of the hiood supply to the top of the femoral head, with 
consequent ncciosis of (he summit of the head, but weight bearing 
hastened the collapse of the afTcctcd hone 

From a rc\ic\\ of the eases of aseptic necrosis of the femoral hea 
following tiaumatic dislocation reported m the literature and from my 
ow n expci icncc, the various aspects of the illness may be summarize 
in the following manner 

CriMCXL ^ISTOR^ AND COL/RSE OF THE ILLNESS 

The original injur} is a traumatic dislocation After 
which in some instances is difficult and may entail considera e or 

manipulation, the roentgenogram shows a satisfactory rep aceme ^^^^ 
the femoral head, w’hich appears normal in structure an ou me 
IS naturally some pain and disability, and for severa wee s 
remains in bed As the discomfort subsides, walking is 
wnth the aid of crutches or a cane and soon without ^ usually a 
poi t Walking becomes increasingly easier, and t le ‘ sports 
}Oung adult, becomes active and may even engage m 
After seveial months there reappear some discom or onlv 

stiffness at the hip At the beginning these symptoms gnj 

when the patient begins to walk There is di cu y ^5 

out of a chan Soon the patient finds that he can ^easeand 

well, as far or as fast as he used to The stiffness and pam 

become constant moderately flexCfj 

Physical examination reveals a limp " degrees Forced 

and adducted, and all motions are lestrict^ to local tea 

motion, as on manipulation, is painful T ere is 

del ness and no shortening nroximal segment or 

The roentgen picture shows a lesion m ^ distm'^^ 

summit of the femoral head In the early bone 

of demarcation between the pathologic an epiphys'"''* P 

corresponds roughly to the regton ^ 

In the summit of the femoral head the at : spo 

the texture of the bone is altered, it is v 

rarefaction In the later stages ctmg from the pcriP^^j^^ 

bone and, not infrequently, osteophytes p here i' 

of the head of the femur This bony yp Ultimate!) 

effort at repair contributed by the ankylos's 

extensive arthritis, with partial J hip J”'”' ^ 

Gross Palhologu P.ctme -On hypertrophy p,- 

congestion and thickening of the ants and rP®''" 

vial lining There may be some loose g 
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about the head at its junction ^\lth the neck The top of the femoral 
head is uneren The cartilage mar be raised from the under!} ing bone 
(so-called blistering) Parts of the cartilage mar be eroded or entire!} 
loose There ma} be cracks m the cartilage The subchondral bone 
appears bloodless If a drill is inserted into the head no blood is 
obtained until the drill perforates the bone distal to the epipln sial plate 

Mic) oscopic Pathologic Pictiuc — The s}noMa is thickened and 
congested and mar show collections of hmphocytes The subchondral 
bone shows necrosis but no mflammator}' tissue, that is, there is aseptic 
necrosis w ith collapse of the bon} trabeculae There is h} aline degener- 
ation of the articular cartilage The histopathologic picture is much like 
that of Legg-Perthes disease 

In all of the cases thus far reported, earh weight bearing was per- 
mitted It IS not possible to state what the ultimate changes would hare 
been had the femoral head not been permitted to bear rr eight Horr er er, 
from mr experience m the treatment of chronic slipping of the temoral 
capital epiph}sis (I do not permit direct rr eight bearing for a rear or 
longer) I behere that it after reduction of a traumatic dislocation in a 
}Oung person rr eight bearing rrere prohibited, the collateral circulation 
trom the capsular ressels and the ressels of the femoral neck rrould in 
tune rer asculanze the damaged section of the head, rrhich ultimatel. 
through creeping substitution rrould be replaced by normal bone 

REPORT OF C^SES 

CrsE 1 — Thomas C, 10 rears old, rras admitted to mr serrice at the Hospital 
lor Joint Diseases on March 20, 193S His chiel complaints rrere cam and stiffness 
in the right hip He had fallen from a milk truck on Feb 11, 1937, sustaining a 
dislocation of the right hip The dislocation rras reduced, and a plaster ot pans 
spica rras applied This rras remored at the end of three rreeks, and the patient 
rras allorred to walk, using a cane, rrhich rras discarded trro rreeks later He 
rapidlr increased his actiritr and shortlr rras plajing basketball In October, 
eight nicnths after the injurr the hip became painful and he began to limp Soon 
thereafter it rras noted tliat the affected limb rras shorter than the opposite limb 

Examination on admission shorred the patient to be in good general condition 
rralking rrith a marked limp on the right side The right lorrer limb rras m an 
attitude of flexion, adduction and outrrard rotation at the hip The angle ot 
greatest extension at the hip rras 145 degrees, that of flexion, 110 degrees There 
rrere a ferr degrees of rotation and no abduction or adduction There rras no local 
tendeniess at the hip but there rras 1 inch (3 1 cm ) atrophr of the thigh 

Rocutgcn Eraminatwn — The original roentgenogram (fig 1^) dated Feb 12 
1937 shorred a dorsal dislocation of the hip ■kfter the reduction a roentgenogram 
(fig 1 B) shorred that the femoral head was normal m shape size and structure 
There rras no eridence of damage such as fracture, to the head itself The film 
(fig 2) made on March 20, 1938, thirteen months after the mjurr, shorred an 
extcnsire lesion of the femoral head The top of the head, abore the epiphrsial 
line appeared as a dense crescentic mass with some normal-looking bone at each 
cxtrcniitr Lnderneath this dense bone rras a ragged line ot rarefied tissue pre- 
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(1h ciai cnrJifagc, below winch was a border of sclerotic bone The 

link at the upper extreuiil}' of its outer border projected upward bejond the head 
as a large eoiueal spicule 'Jlic acctabuiuin shewed no gross abnormality The 
top of the femoral head appeared like a sequestrum 

Optnihou — \n operation was decided on for the purpose of drilling through 
the femora! Iiead and neck m the hope of rcvascularizing the sclerotic head The 
iup was exposed through an anterior Smith-Pctersen incision When the capsule 
was cut tlirough tiicrc was a gush of fluid, this proved on culture to be sterile 
When the c.ipsulc was retracted there came into view three strips of articuiai 
cartilage 1 hv M inch (25 hj 06 cm), attached to one another and to the outer 
siirlace of the femoral head but loose and raised from the bone in their centers 
The femoral head was enlarged, the fovea could not be identified On the anterior 
surface of the neck was a flat osteochondral mass entirely free except at its base, 
where it was attached to the neck This was removed The neck was everywhere 
covered bj svnovial tissue, which in places was Vz inch (15 cm) tbic an 


I j 







A 


B 



Fig 1 — A, roentgenogram taken Feb 12, 1937, before re pebnnO 

femoral head out of and above the acetabulum B, head m 

13, directly after the reduction Note the replacement o t e ,jj{ 

acetabulum There is no evidence of injury to or de ormi y 
head of the femur 

ntirely covered 

markedly congested The inner surface of the capsule (jislocated from 

thick, beefy synovial tissue The head of the femur was ^ gi t^. 

acetabulum There w'as no Iigamentum teres Aroun articulai' cvriia^ 

head was a circular linear depression Withm t is ® jg, cml ^ , 

was rough in some spots, eroded in others and two 1°°®® *Y„i 

the line of depression the cartilage was thm, an surface of 

cartilage, one on the anterior and the other on J cartilage on fbe y 

Twelve drill holes were made through the diso ^ },onc was abu' 

of the head These penetrated the neck ^ , j^iH bok '’‘'’YY 

soft m some areas and very hard m others the subchondral 

moments passed before blood appeared Evi > femoral ' 

a„en,>c and the Mood welled op from the The ' ' 

acetabulum on inspection and palpation seem 


3 ' 
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replaced m tlie acetabulum, the wound was closed without drainage, and a plaster 
spica was applied 

The gross pathologic obser\ations consisted of (1) an enlarged femoral head, 
(2) absence of the ^o^ea capitis, (3) absence of the ligamentum teres, (4) a circular 
depression on the top of the head, including within its confines about two fifths 
of the head, (5) irregulanti and looseness of the articular cartilage, (6) numerous 
cartilaginous tabs, (7) extensile sinoiitis and (8) two osteochondral bodies 
projecting from the femoral neck 


i 



Tig 2 — Roentgenogram taken March 20 1938 There is deformitj of the 
femoral head The summit of the head is sclerotic and is tlie site of aseptic 
necrosis (A) \t B are seen the remains ot the epiphisial plate Kote (C) an 
osteoplnte this represents an effort nt repair on the part of the capsular blood 
icssels supphing the pcriphen ot the head 


The patient is still under obseriation walking witli a Thomas caliper brace 
nnd nil ischnl crutch nnd recening ph\ steal theraps tor mobilization of the hip joint 
It IS too soon to be certain ot the ultimate result ot this late operati\e intern enticn 
The mnous specimens renioned from the hip joint (fig 3) showed (1) 
'illous li\pertroph\ of the s\no\inl membrane which contained in places collections 
of Kmphoentes (2) degenerated articular cartilage and (3) necrotic bone 
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Stiiitiitttt \ flf ( a(i — I i)ciit'\c that in tins instance the pathologic condition m 
till Inp u i«; .1 ‘.(.(iticl to a tear of the liganicntum teres during the original dislo 
t Uioii i Ik l)l( (kI sup])h to tlic top of the head was thereby cut off, and the 
''UIk liomlta! hone and .irticiihr caitilagc died from inanition The top of the head 
iKcninc a loo'ic both There resulted a reactionary inflammation in the capsule 
iiid s\iio\ lal tisnie The damage to the femoral head from its loss of blood supph 
was increastd 1)\ weight hearing, winch crushed the bone and accelerated the 
degencntion of the tissue before an adequate collateral blood supplj could be 
cst dilislitd 



~ ~ f h (A) fragmet'^*’’^ 

Fig 3 — Photomicrograph showing necrosis or one 

necrosing bone , (B) detritus, and (C) dead bone 

a 193S for stiffue ’ 

Case 2— Herbert S, 20 years old, consulted me o" ’^^jocated hi' 

in the right hip and pain in the right hip dislocation wa' 

hip m September 1937 in an automobile acci en plaster of ‘'iipl^' 

with the patient under the influence of an I therapi "a®”’ ‘ 

w^as applied This was removed after four weeks, an rr» ' ^ 

He improved at first very rapidly, during ^ebrua^ 1 ,t,.^ 

m the hip and was engaging vigorously m athlet j,, l„p 

have set m, so that at the time of writing he 3 cliaif ^ 

ilarch In particular, he has difficulty m ge condition '' > 

Examination showed him to be in e-''Cenen g fc ^ ^ 

a hmp on the right side Extension of t J P ^ddi- 

checked at 80 decrees Abduction was limited to 
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degrees Rotation was restricted to a fourth of the ncrmal range The limbs were 
of equal length 

Roentgen Erannnatwn — A roentgenogram made m October 1937, seieral weeks 
after the dislocation was reduced, showed not onh that the head of the femur was 
m the acetabulum but that the head appeared normal m contour and structure 
There was a shadow, as of a slner of bone hing along the lateral margin of the 
head and neck, extending down to about J/ inch (1 2 cm ) ol the greater trochanter 
There was no delect an^■^\here to indicate the origin of this fragment of bone ^ 
roentgenogram made on Koiember 26 showed that the articular cartilage of the 
femoral head was smooth The para-articular shadow had almost completed 
disappeared A lateral Mew showed a little rarefaction and an oblique indentation 
III the outer surface of the head at its junction witli the neck Roentgenograms 
made in April 1938 exhibited a marked alteration in the architecture ot the femoral 
head There was sclerosis of the top of the head with irregular rarefaction at the 
epiplnsial line The joint was haz\ One film showed a line of rarefaction extend- 
ing from the articular surface, a little to the inner side of the {o\ea, obhqueU 
downward and outward to the junction of the head and neck There was a bon\ 
spicule formation at the junction of the head and neck on the outer side, at the 
extremitr of the oblique line ol rarefaction or depression The pre\iouslj noted 
para-articular shadow was represented b\ two small pieces of bone The articular 
cartilage of the head was hazs and irregular There was raretaction of the juxta- 
epiplnsial bone in the neck Roentgenograms made on Mar 19, eight months alter 
the injurr, showed irregulantr ot the articular cartilage of the femoral head, rare- 
faction of the neck of the femur, some loose fragments ot bone and marked 
sclerosis of the upper segment ot the head 

5'i(iiiiiiai V of Case — In this, as in the prerious case, not onK was the circula- 
tion 01 the head disturbed br a tear of the ligamentum teres during the dislocation, 
but the resumption of weight bearing four weeks later further traumatized the 
femoral head, causing disorganization of its upper segment The final result was 
necrosis of the top ot the head and serere disturbance of the function of the hip 
joint There was one factor in this case which was not present in case 1, nameh, 
the presence of a shadow of ossific densitr m the lateral portion ot the hip 
Whether this represented calcification and ossification of a portion of the capsule 
that was injured or an actual fracture of a part ot the head cannot be decided 
except bi opening the joint Otherwise the histort, course and roentgen changes 
are similar to those noted in the first case 


TRE \T'\IEXT 

The treatment gnen m\ patients after the reduction of the disloca- 
tion mat hate appeared logical m that tunction was resumed when the 
irntatite stmptoms tollowmg the injurt subsided, but m the light ot 
the ultimate poor function it was not satistactort I hate indicated wht 
earlt w eight bearing has a harmful effect The abihtt of the patient to 
resume walking within a few weeks after so set ere an mjurt as a trau- 
matic dislocation of the hip mat be gratifting to the surgeon and the 
parents but with an ete to the ultimate sertice ot the hip it is impera- 
tit e that tt eight bearing be interdicted until it is safe \\ bile I hat e no 
cases ot aseptic necrosis of the femoral head to prote the truth of mt 
suggestion I mat reter to the taliie ot walking without weight bearing 
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111 c.iscs of Pert lies disease and epiphysial slipping, in ivhich the 
liislojiatlioiogic apiicarance of the hone is similar 

i suggest, tlicicfnrc. that in a case of traumatic dislocation ot the 
lii[) the I eduction sliniild he eficctcd by the gentlest measure that will 
I etui II the fcnioial head into the acetabulum If great manipulatne 
foicc is iieccssarj it ina\ be better to reduce the dislocation by open 
opcialion, in which only gentle handling would serve to replace tie 
hcMcl In tins detail there is a precedent in the treatment o congenia 
dislocations of the hip, for which one now neiei uses great foice 
the reduction and iminobihaation one should keep the patient in 
scccral weeks to allow' the irritation incidental to the trauma 

dislocation to subside One should then apply a 

'i'he brace should he somew’hat too long in order to assure ac 

beanng through the hip Furthermore, a w'ell fitting isc la 

be attached, st that all of the weight on the affected sid mjte tn 

nutted tlnough the ischium This brace shou J bead m 

even longer, until there is complete refoimation of 

outline and especially in texture The brace mus no , j^one 

the substance of the femoral head has the qua i y o ami 

In the meantime, physical therapy (baking, ^^ssag , } 

active and passive exercises) may be utilize o a 

function 

SUMMARY gaiiniat'*^ 

Tvro cases are reported m which in a y„(}ervvent aseptic 

dislocation of the hip the top of the blood supp) 

necrosis This lesion resulted ruptured during 

through the hgamentum teres, which , roo earh "’eig ' 

dislocation The necrotic process was bone Secont a 

bearing, which caused crushing of ^ ^ and formation o < 

synovitis set m with increase m appeared on ^ 

pLnus on the neck of the femur Some tindoubterbw 

femoral head at its junction with the serioush dam'^ 

attempt at repair The articular Jeaated from tbc 

macroscopically it was or ’ shreds , nucroscopic-l^^^^^j 

lying bone and even reduced to xhe pathologic pr^^e " ^,011 
showed extensive hyaline degenera 1 and ^ _ 

in what appeared clinically as ar fnnctio 

deformity of the hip and sported by 

*=.-vrr)pnence in my cases and m tno- incurred an , , ,, r 

rS tSe ccncJs,on .ta. 

turaty for better anatom, c ^ ^ allon^' a ' 

this type of injury no weight bearing 

[ng as evidenced roentgenograplucallv In 

femoral head, has occurred 
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Tumors of the small intestine are not medical curiosities, ret it is 
rare to find more than a paragraph or two deroted to this subject in 
the arerage textbook on surger}' A search through the literature 

rereals that hundreds of cases hare been reported, and it is a small 

hospital that does not hare sereral examples among its records W'hat, 
then, IS the reason for this relative obscurity’ In the first place, 
tumors of other parts of the gastrointestinal tract occur more frequentlr , 
hence the}' are deserring of primary recognition Secondl)^ the diag- 
nosis of tumor of the small intestine is made rvith difficult) , as a matter 
of fact, the disease is often first recognized during an operation per- 
formed for the relief of a complication The purpose of this paper 

will be well sened if it results in a proper evaluation of the clinical 

importance of this group of diseases 

In 1919, Judd ^ stated that a number of clinics had reported finding 
3 per cent of intestinal carcinomas m the small bowel, although the 24 
cases which he described formed a much smaller incidence Ewing- 
also estimated the frequency of malignant tumors of the small intestine 
at 3 per cent of all found in the gastrointestinal tract Rankin and 
Mai o’ reported that up to 1929 there were 55 cases of carcinoma of 
the small intestine at the jMaio Clinic, as compared with 4,597 cases 
of carcinoma of the large intestine -and rectum and 4,335 cases of 
carcinoma of the stomach Raiford,'* in his excellent renew of the 

From the surgical sen ice of Dr Cohn and from the pri\-ate practice of 
Dr Cohn and Dr Landi at the Bronx Hospital 

1 ludd E S Carcinoma of the Small Intestine Journal-Lancet 39 159, 

1919 

2 Ewing 1 Neoplastic Diseases Philadelphia, )\ B Saunders Compani, 
1928 

1 Rankin F \\ and Maio C Carcinoma of the Smalt Bowel, Surg, 
G\nec N Obst 50 919 1930 

4 Ruford T S Tumors of the Small Intestine, Arch Surg 25 122 (JuU) 
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pcmikil ran tliM ggg 

U.ia .11 , 1,0 „i,„s Hopkin, llospilal. S8 tumors, or 89 per cent, »ere 
' scries there were 776 malignant tumors, of 

\\ lie ’ ‘ y )iei cent, were situated in the small intestine There 
^\ue *.10 hcni]ttn tinnors, of winch 50, or 23 8 per cent, were located 
m the ‘stiiaii houei These figures shoiv that both types of tumor are 
nunc fiequetU in the laige intestine and in the stomach, but m the 
''iiiiiii intestine tumors arc prcdonnnantl} benign, while in other parts 
of the g.istiointestinal tract they aie predominantly malignant 


^MALIGNANT TUMORS 

Cgk uw}iui — Caicmoma is one of the most frequently encountered 
malignant tiimois of the small intestine In most reported senes it is 
found m appro\imateh 3 per cent of the total number of carcinomas 
of the gastrointestinal tract In the Mayo Clinic senes the average 
.igc ol the jiatients was 47 5 yeais The giowtli occurs twice as often 
m males as in females 

Most obseners agree that the duodenum is the most frequent site 
of carcinoma of the small bowel In Raiford's senes 8 of 16 tumors 
weie in the duodenum Rankin and Mayo, however, stated that 
of the 55 tumors desenbed by them were in the jejunum Considering 
the relative shoitness of the duodenum, the fiequent finding o car 
cinoma there is noteworthy If the duodenum is divided into tiree 
paits, namel}'’, preampullary, periampullary and prejejunal, tie pc^ 
ampullary region is undoubtedly the most frequent site 
This explains the fiequency of involvement of the ampulla o 
The most usual tjpes of carcinoma of the small 
carcinoma and medullary carcinoma The growths are ’’ 
on the annulai oi constricting form, but polypoid and 
tratmg growths are also seen Adenocai cinoma is cast} 
microscopically by its atypical glandular formation anc jop, 
malignant cells Medullary carcinoma is highly 
from the epithelium of the mucosa but shows no m tv! 

glandulai formation It is a fungatmg tumor, ce 
often fiist calls attention to itself by hemonhage ^ <■ 

Carcinoma of the small intestine metastasizes 
aie found in about one third of the cases at tie tm 
sites of metastasis in the order of f requeue} are 
nodes, peritoneum, liver, lungs and long bones „j,icii i 

It IS interesting to conjecture wh} the coinliin*-'* 

much longer than the stomach and large y[, 


i\'i 


much less fiequently the site of carcinoma oi t!‘' 

gested that the alkalinity and fluidity o 
Swel. as well as the absence of abrupt bends, maj 
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Soicoiiia — Sarcoma of the binall intestine occurs often enough to 
deser\e idespread recognition In 1934 Bo\ce and iMcFetridge ® 
collected o\er 300 cases trom the literature In an earlier studt Corner 
and Fairbank ® reMewed 103 cases of sarcoma of the intestinal tract 
and tound that 63 per cent of the tumors Mere m the small intestine, 
the largest number being m the ileum ^\ e difterentiate here the true 
sarcoma from the h mphosarcoma, which is better termed “hmpho- 
blastoma” to aroid confusion 

Ewing stated that a sarcoma ma\ arise trom an} mature meso- 
blastic tissue, which in the small intestine includes the submucosa, the 
subserous connectne tissue and the muscular coats of the intestinal 
wall Histological!} this accounts lor the finding of fibrosarcoma and 
leioim osarcoma as the most frequent t}pes ot sarcoma of the small 
bow el 

LMuphoblastoma, or h mphosarcoma ' is one ot the most frequently 
encountered malignant tumors of the small intestine The extensne 
Emphatic derelopment of the small bowel probabh renders it pecuharl} 
susceptible to this disease Ullman and Abeshouse,® in 1932, m a 
comprehensne reMew ot h mphosarcoma of the intestinal tract, brought 
the total number of reported cases up to 375 L} mphoblastomas occur 
at am age but are especialh frequent m the fourth and fifth decades 
ot life A large proportion ot them are found m the terminal port’on 
ot the ileum 

BENIGN TO MORS 

Adenoma — The simple adenoma is the most frequenth found 
benign tumor of the small intestine In Raitord’s senes there were 15 
adenomas 10 of which were located m the ileum Histological!} the 
adenoma consists of soft masses of glandular tissue with a connectne 
tissue stroma which is probabl} derned from the submucosa The 
glandular tissue shows no eaidence of malignant change, and its con- 
tmuit\ with the normal mucosa can readih be traced 

A-denomas are usualh single and small, but the} sometimes occur 
111 great numbers as m multiple p oh posis ” In most cases the adenoma 
is not ot great clinical significance except when it is the cause of 

s Bo\ce r r and McFetridgc E M Primar\ Sarcoma of Intestine 
internat S Digc^;! 17 131 1934 

6 Corner E and Fairbank HAT Sarcomata of the Alimentam 
Tract Tr Path Soc London 56 20 1905 

/ Ma\o C A and Rohmc C R Jr L\ mphosarcoma S Clin North 

\mcrica 15 1163 1935 

8 Ullman \ and Ahcshousc B S Limphosarcoma ot Small and Large 
Intcvtme Ann Surg 95 878 1932 

^ Gatcrslchcn H Poh posis ot Small Intestine Deutsche Ztschr t Chir 
245 628 1035 
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()l)st ruction, intussusception or hemorrhage Divergent theories are 
lick! as to the origin of adenomas, that is, as to wliether they are the 
re^'iik of innainmator) clianges or are primarily neoplastic Although 
It seems well established that malignant disease frequently complicates 
multiple pohjinsis, it is debatable wdiether malignant changes can occur 
m the simple adenoma 

I-ibioma — Fibromas^*’ are extremely rare in the small intestine, 
theie being fewer than 40 reported cases in the literature ^hev aris,. 
ftoin the submucosa or from the subseroiis connective tissue 
a few such tumors ha\e occuired m children, the great ^ ° 
them ha\c been found m persons in the fifth and sixti ec 


Fibromas are usually small and rarely cause symptoms 
Leiomyomas are among the more 

U,n,ors of- tho s.mll .ntcst.ne They are found m the small and hV 

bowel with equal frequenej King *" collecte case 

lure in 1917 , but many more have been described ‘ ,5 ,|,e 

occur at all ages In the small intestine the most q 

ileum and the next most frequent the jejunum Th ) 


m the duodenum Asternal nniscula'' 

Leiomyomas usiiall) develop from the m er 

coats of the intestinal ^^alI ^his has not been 

the muscularis mucosae and from the arten , 
established They form predominantly they n>ai 

wuth reference to the lumen They are ^ y g ^,},or!s 

develop into huge masses m interlacing bundle' 

of hypertrophied smooth muscle cells arrang ^ 

supported by a connective tissue ts for the freqt«e"« 

toward hemorrhagic degeneration, which accoun 

bleeding associated with the condition ,ncidentalh at 

Ltpoma —Lipomas aie seldom seen , ^ fpeir benign a"' 
operating table or at necropsy They are no ^,,cerate( 

innocuous nature, but occasionally jcally, thej reveal mas 

and extensive bleeding may resu t i m strands of coni 

of the adult type of fat cells surroun J i^ted hpomas has 
tive tissue Spontaneous expulsion of pedun 
reported H j^testnie are rare 

Heimngtoma "hemangiomas of the ^ 

interesting tumors Helvestine e j„testine, Surf! 

Beu«„ o, .b. S«a.. I" ^ ^ 

% CoSo" M W S— L.PO-» »' „ ,, 

n' HC— 

1923 
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ture and 1 of his oi\n These tumors arise from blood vessels in the 
submucosa Histologicalh the\ are composed of endothehum-lined spaces 
filled vith blood and fibrin and supported b} a connectne tissue frame- 
work The} are described as being capillar\ or c}Stic, depending on 
the size and caliber of the lessels in\ohed The} are of interest cbni- 
call} because the} mai cause extensne and uncontrollable hemorrhage 
Bleeding high in the small intestine ma} simulate a bleeding peptic 
ulcer while bleeding in the lower portion of the small intestine may 
arouse suspicion of a malignant growth 

Chvlangiomas are similar to hemangiomas in histologic structure 
except that instead of containing blood and fibrin the\ are filled wnth 
a gelatinous, pmk-stainmg material derned from hniph The} origi- 
nate from the l}Tnphatic plexus of the submucosa 

Caicinoid O) Argentaffin Tuntoi — The occurrence ot carcinoid 
tumors m the small intestine has frequenth been described The 
report bv Cooke on this subject should be consulted These tumors 
resemble carcinoma superficially but diflfer in these important respects 
The} show no intracellular changes the} haie no tendency toward 
glandular fonnation and thei do not metastasize The} are not of 
great interest chnicalh because of their small size, being rarely more 
than 1 or 2 cm in diameter Large carcinoids haie been found in 
the appendix 

Rai c T uinors — Aberrant pancreatic rests are tim benign tumors, 
1 or 2 cm in diameter, which recene their name from the fact that 
their histologic picture is striking!} similar to that of normal pancreas 
except that islands of Langerhans ma\ be absent It is probable that 
the} develop from misplaced embr\onal tissue 

Intestinal evsts are occasionalh reported but the} are extremely 
rare ^Ve distinguish here betw^een true intestinal cists and mesenteric 
cists, which are not infrequent Cistic pneumatosis^' is a condition 
found in the Orient In this disease gas-filled C}sts of laiwing size 
are found due to penetration of intestinal gas through tin} w eak points 
in the bow el w all The condition subsides spontaneousli if let alone 

13 Dudle^ H D Va‘;cular Tumors of Small Intestine with S^mptoms Simu- 
lating Peptic Ulcer S Clin North America 14 1331 1934 

14 Naumann H Clwlangioma Ca^emosum and C^stlcum of the Ileum, 
Arch f Urn Chir 147 314 1927 

15 Cooke H H Carcinoid Tumors of the Small Inte>tine Arch Surg 22 
56S (April) 1931 

16 Simpson M ■\berrant Pancreatic Tissue Nnahsis ot One Hundred 
and Tifta Human Cases uith Report of a Xew Case, in Contributions to Medical 
Science Dedicated to Nldred Scott \\ arthin \nn \rbor Mich George }\ ahr, 
1927 p 435 

17 Bubis I L and Swanbeck C E Gas Casts of the Intestine Ann Surg 
75 620 192S 
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‘Ml t\pcs of bcnjgn and malignant tumors of Meckel’s diverticulum 
n.uo Jiecn reported, but thc) are obviously rare Nygaard and Wa! 
lers collected 17 cases fioni the literature and added 3 of their own 
Sdondaiy 7 innois — I he small intestine is often involved in mahg 
nant tumors, ^\blch ina^ originate in the stomach, colon, ovar) orothei 
abdominal organ Ibis involvement may be by direct extension or 
In metastasis 


CLINICAL ASPECTS 


As we lia\c mentioned, the diagnosis of tumor of the small intestine 
IS made nith difiicult} Often the finding of this condition at the 
operating table comes as a complete surprise to the surgeon Jn 
1 c\ lowing a case the surgeon will frequently find that the clinical signs 
had pointed clefiniteh to a disease of the small intestine but had not 
been so intcipretecl because of the relative infrequency of such a con 
dition and the confusing similarity of the symptoms to those of other 
abdominal diseases We believe that if the existence of this condition 
IS kept in mind a conect diagnosis can be made m a fair percentage of 
cases 


The s;s mptoms and clinical signs of the disease are due to changes 
m the mechanics of gastrointestinal function resulting from the pres 
ence of the tumor and also to the eftect of the pathologic process on 
the general condition of the patient In general, the symptoms ^a0 
accoi ding to the location of the tumor, its type, whether benign or nia^is^ 
nant, and, in the latter instance, the degree of malignancy e 
tion and eftect of inetastases also play a part in the disease picture 
The symptoms aie usually those of intestinal obstruction 
be acute, chronic or intermittent It must be kept m mm , 
that a complication, such as perforation or hemorrhage 
first indication of the existence of the disease Pam is t 

quent complaint, it is colicky and may be mild or duodeiiiinL 

vomiting are often present, especially m cases of tumor t e jjppe.ir 
if the tumor is in the jejunum or the deum these sjmpn 
later There is often a loss of weight and strengt h ,n{estm<d 

marked if the tumor is malignant There may be a 
habits, such as alternating attacks of diarrhea an cons ip^^ mi 

In the absence of complications there are few tfi' 

physical examination The most frequent fin mj,s 
abdomen are tenderness and a sensation of u mass, I' 

finger In a small proportion of cases there is a or il 

constitutes the most valuable single sign o u cited 

abdomen may be present A succussion spiasli ^ 

■“IFlS^rard, K K, and Walters W 
tjculum, Proc Staff l^Ieet, Mayo Chn « 504 , 
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gross or occult maj be present m the stool or vomitus In cases in 
^\hich there is frequent -vomiting, such as occurs -with tumors high m 
the small intestine, deh3dration and alkalosis are present, as vvell as 
hv pochloremia and nitrogen retention In penampullarj tumors, jaun- 
dice simulating that associated with carcinoma of the head of the 
pancreas ma} be present 

With the onset of intestinal obstruction there arises the familiar 
picture of pain, distention, ^omltlng, constipation and perhaps -visible 
peristaltic ^\a^es and signs ot shock When intussusception is present 
(and we must emphasize the frequent complicating of these tumors by 
intussusception one maj find pain, characterized b\ sudden onset 
accurate localization and long duration if not relieved voimting and the 
appearance of an elongated mass Bloodj stools mav be passed 

Cases m which there is a gradual development of sjmiptoms mdica- 
tiv'e of intestinal disturbance offer the surgeon sufficient time to make 
a correct diagnosis In other cases, in which one is confronted with 
obvious peritonitis without sufficient antecedent historv to make a cor- 
rect diagnosis, the signs mav point to appendicitis, perforated or 
bleeding ulcer or cholecv stitis and mav tax the diagnostic skill of the 
surgeon to the utmost 

Roentgenograms are not as helpful in cases of tumor of the small 
intestine as thev are in cases of tumor elsewhere, on account of the 
great length of the intestine and the difficult of filling it homogeneouslv 
However, the finding of dilatation, filling defects indentations due to 
constriction or evidences of acute or chronic obstruction offers assist- 
ance to the diagnostician Negativ e results from roentgen examina- 
tion do not rule out tumor of the small intestine, but positiv e results are 
of definite value 

19 Fiske, F \ Intussusception Due to Intestinal Tumors, ‘Vnn Surg 106 
221, 1937 

20 Soper, H 33 Roentgen Rav Diagnosis of Lesions of the Small Intestine, 
Am J Roentgenol 22 107, 1929 

21 Ackerman, L 3' Cavernous Hemangioma of the Small and Large Bowel, 

Am J Cancer 30 753 1937 Rankin, F 33'^ , and Grimes, A E Small Bow el 
Tumors, South Surgeon 6 280, 1937 Nickerson D A , and 33 illiams, R H 
3[alignant Tumors of the Small Intestines, Am J Path 13 53, 1937 Liccione, 
33^^ T klahgnant Tumors of Meckel’s Diverticulum, Am J Surg 34 103, 1936 
Doub, H P , and Jones, H C Primarv Malignant Tumors of the Small Intes- 
tine, Ridiologv 26 209, 1936 Klopp, E J, and Cravvford, B L Leiomvoma 

of tlie Small Intestine, Ann Surg 101 726 1935 Kirshbaum, J D Submucous 
Lipomas of the Intestinal Tract as Cause of Intestinal Obstruction ibid 101 734, 
1935 Jovce, T M Tumors of the Small Intestine ibid 100 949 1934 Moore, 
R H , and Sclinieisser, H. C Benign Tumors oi the Small Intestine, South 

M I 27 386 1934 Prev, D , Foster, J M, Jr and Dennis, 33^ Primarv 

''arconia of the Duodenum Report of a Case, Arch Surg 30 675 (April) 1935 


(rootnoc cot ttnucd on text page) 



ARCHIVES OF SURGERY 




KCPORT OF CASES 

t\‘.i ! — I , a 50 jcar old white woman, was admitted to the surgical 
MrMcc on Stpt 14, 1932, with the complaint of generalized abdominal pains of 
''t\tra ^ io!ir<; duration She had not had any previous serious illness or opera 
turn 1 niir months prcMoiislv she had begun to have attacks of abdominal distress 
w ithont am real pain \ senes of gastrointestinal roentgenograms at that time 
rc\ia!ed no al)norinalit\ Si\ hours before her admission to the hospital she 
was siidiknh seized with sharp, cramplike generalized pains, most severe in the 
right lower cjiiadrant of the abdomen She was nauseated and vomited several 
times i here had been two normal bow'el movements during the previous twentv- 
fenr hours 


Pin sical examination revealed the patient to be acutely ill The temperature 
was 1002 I , the pulse latc 64 and the respiratory rate 20 The upper respiratory 
passages, lungs and heart were normal The abdomen was moderately rigid on 
both sides but was more so on the right, there were definite localized tenderness 
and rebound tenderness in the right lower quadrant No masses could be felt 
The Icukocjtc count was 11,200 per cubic millimeter, with 88 per cent po!} 
morphomiclcars and 12 per cent lymphocytes Urinalysis revealed traces o 
albumin, occasional wdiite blood cells and no casts 

On the basis of these findings a diagnosis of acute appendicitis was made 
The abdomen was opened through a lower right rectus incision with the pahent 
under general anesthesia A large amount of fluid and clotted blood was encoim 
tcred, which was easily traced to a ruptured cystic mass attached to the icuw 
Exploration revealed no involvement of the lymph nodes, and the viscera appeal 
free of metastasis A ^resection of the involved loop of ileum was ma e, an 
side to side anastomosis was performed ([,(, 

The patient reacted well from the operation, and her subsequent course i 
hospital was uneventful She was discharged on the twentieth ay a 
operation 

Pathologic Repot t — Gross Picture The specimen consisted of u 
fragments of clotted blood and soft papillary tissue, some of whici 
much of which was attached to what appeared to be the wall o a cys 
approximately 7 by S cm There was also submitted a smal por ion 
which some papillary material, similar to that previously aescri v , was 

its peritoneal surface hvalinc strorm 

Histologic Picture The tumor was cellular, with a somew a atopies! 

The cells were essentially oval, with hyperchromatic nuc ei fhe 

giant forms Many mitotic figures were present, some o 1 eui 


diagnosis was leiomyosarcoma 

■ J nn qmall Intestine, A''" 

Forbus, W D Argentaffin Tumors of the Appendix a [(,e Inie’ 

Johns Hopkins Hosp 37 130, 1925 Ritter, S A - , cpj-jH Inte'tm' 

tme, Am J Path 1 519, 1925 Bier, E Lymphosa«omaJ^^^^^^^^^^^^ if 
S Clin North America 5 93, 1925 Rankin, F rarcinomi of the Sn'i 
Small Intestine, Ann Surg 80 204, 1924 Oark,E Vascufar Ti ee' 

Intestine, Surg, Gynec & Obst 43 ^57, 1926 f W 

of the Intestines, ibid 39 I9I, 1924 Judd, E S, ^ , 

giomas of the Gastrointestinal Tract, Ann Surg Koentgeno! 9 If 
Radiological Diagnosis of Small Intestinal Stat , J J4 

Goldsmith, R Leiomyosarcoma of the Jejon , jyj, 1935 

Charache, H Primary Lymphosarcoma, Am J 
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FoUffti-Up — Examinations of the patient at intcnals of six months ha\e 
re\ealed no recurrence of the tumor She was ali\e and well when last seen, one 
tear prior to the time of writing 

Case 2 — T B , a 32 tear old white woman, was admitted to the hospital on Juh 
n, 1933, with the complaint of abdominal pains of one week’s duration Prior 
to the onset of the illness for which she sought admission she had alwats enjojed 
good health A week pretiouslj she had pains of moderate intensitj in the lower 
portion of the abdomen These persisted until the dai of admission, when thei 



Fig 1 — Leiom\ osarcoma 


became more seiere and seemed to localize in the nght lower quadrant She 
became nauseated and aomited frequenth 

On examination tlie patient appeared acutela ill The temperature was 104 F, 
the pulse rate 104 and the respiraton rate 24 Examination of the throat, lungs 
and heart reiealed no abnormalities Palpation ot the abdomen repealed spastiatj 
of both rectus muscles, especialh of the right, and there was considerable disten- 
tion No masses could be felt The leukocrte count was 9 800 per cubic milli- 
meter with 84 per cent poh niorplionuclears and 16 per cent hmphocjtes 
krinahsis reacalcd no abnormalities 
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\ tiiit.ilnc (iiapnoms of pcl\ic peritonitis, possiblv due to adnexal disease, was 
inndc i he pos<;il)ilit\ of appendicitis was also considered Supportive treatment 
lor the purpose of localiviiig the peritonitis was instituted However, the patient'; 
uindition lieCtiine steadih worse during the next tw'C davs, and operatne inter 
veiition was decided on 

\\ itii the patient under general anesthesia, a lower right rectus incision \ns 
made When the peritoneal cavitj w'as entered a large amount of purulent duid 
was eiieountercd Exploration reeealed a large, necrotic tumor of the ileum le 





„[ lilt 


pjg 2 — Leiomyosarcoma 

A rcscctio^ , 

appendix and adnexae were inflamed by anastomosis Ti<s 

loop of ileum was made, framed and closed ^ 

W'as removed The abdominal cav y aunng the next fe" i.j’rged " ' ' ^ 

The postoperative course was stormy /’'Jiicd 

blood transfusion the patient ^ound complete' 

twenty-fifth day after the operation . 

Pathologic Gross Picture ‘Ld v>'h 

■ 

opaque areas 
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tumor, the middle third being occupied bj soft, reddish tissue There were some 
areas which were jellowish and translucent 

Histologic Picture There were marked proliferation, h^ perchromatism and 
manj \ariations m size of the cells The general appearance of tlie cells suggested 
the whorls seen m uterine leiomyomas Mam atypical cell forms, hoyyeyer, yyere 
present, yyith eyidence of yery rapid cell diynsion and some necrosis The diagnosis 
yyas leiomyosarcoma 

FolIoiL-Uf — The patient yyas last seen six months prior to the time of yyriting 
and has remained yyell There has been no eyidence of recurrence. 

CysE 3 — S S , a 21 year cld yyhite man, yyas admitted to the medical seryice 
of Dr S P Sobel on Dec 3, 1935, y\ith the complaints of shortness of breath 
and attacks of abdominal pains There yyas no preyious history of rheumatic 
feyer For the past eighteen months he had suffered attacks of abdominal pains 
associated yyith nausea and yomiting, yynich yyere net related to eating and yyere 
not relieyed by medication Recently the attacks had become more Irequent and 
had lasted for days at a time During the past year he had become ayyare also 
of increasing shortness of breath on exertion 

Physical examination reyealed the patient to be orthopneic and cyanotic The 
superficial yeins yyere congested The pulse shoyyed auricular fibrillation, yyith 
a rate of about 112 beats per minute The blood pressure yyas 124 systolic and 
42 diastolic The lungs shoyyed dulness at both bases on percussion, and many 
moist rales yyere audible The heart yyas enlarged along both borders and oyer 
the mitral yahe both systolic and diastolic murmurs were heard \ diastolic 
murmur yyas heard also oyer the aortic area The Iner yyas enlarged to 2 finger- 
breadths beloyy the costal margin No masses yyere felt in the abdomen There 
was slight pitting edema of the loyyer extremities The M'assermann and Kahn 
reactions yyere negatne The blood count and urinahsis reyealed no abnormality 
\ diagnosis yyas made of rheumatic heart disease yyith mitral and aortic 
yahular inyohement, auricular fibrillation and myocardial failure This yyas 
confirmed by electrocardiographic and roentgen examinations 

The patient yyas rapidly digitalized and made satisfactorj progress during the 
next feyy days One yyeek after admission he yyas suddenlj seized yyith an attack 
of cramplike abdominal pains Examination of the abdomen shoyyed that the 
liyer had receded in size, but in the right loyyer quadrant there yyas a soft tender 
elongated mass There yyas no feyer and the leukocyte count yyas 8,800, yyith a 
normal differential count A. series of gastrointestinal roentgenograms shoyyed 
incomplete obstruction Seyeral diagnoses yyere offered, including mesenteric 
yascular thrombosis, y oh ulus appendicitis and intussusception After seyeral days 
of obceryation the attack subsided spontaneously and yyas folloyyed b> seyeral 
similar attacks of lesser intensity Finally a seyere attack occurred, yyith the 
appearance of a long sausage-shaped mass in tlie right loyyer quadrant of the 
abdomen On the basis of the recurrent nature of the attacks yyith the presence 
of the gradually extending mass a diagnosis ot ileocecal intussusception, probablj 
caused by a tumor of tlie ileum yyas made 

With the use of spinal anesthesia a right rectus incision yyas made A large 
intussusception of the ileum through the ileocecal yahe yyas lound This yyas 
carefully reduced and the cause ot the intussusception yyas found to be a peduncu- 
lated ball-like tumor situated about 18 inches (45 cm ) irom the cecal end oi 
the ilcimi The tumor-bearing portion of the ileum yyas resected and a side to 
side anastomosis created 
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l))c intiLiit mafic an iine\ciitful recovery and on the twenty-sixth da\ after 
optralion was transferred from tlic hospital to a home for convalescent patients 
with cardiac disease 

Palhnhnn Report — Gross Picture The specimen consisted of a resected 
portion of inttstmc, 10 cm m length, apparently ileum On the mucosal aspect 
there was an tcccntricallj situated tumor, 4 cm in its largest diameter and rough!) 
(A a! It had a short, thick pedicle The serosal aspect at the site of the tumor 



^ o /? mucosal siirf«' 

Fjg 3 —A, serosal surface of a leiomyom 

o 4 


a several small nodules. 2 ’ 

mass showed a peculiar puckering and 

diameter nested of elongated o\3 ^ 

H,B. 0 l 0 g,c P.c.ure The « ls ,n a * 

„l!s with slightly hyperchromatic »«l ^ ^ ct ^ 

edematous stroma There appeare diagnosis was j 

her features pointing to uialignan y ^ ,,, ,, ■ 

fo«.t»rC7p-The patient ha, been no 

cardtac condition is at, II in CMdelic. there 

symptoms 
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C\SE 4 — R E a 23 ^ear old white man, was admitted to the hospital on 
>Jo\ 22 1936, with the complaint of generalized abdominal pains associated with 
nausea and \omiting One jear ago he had begun to ha\e attacks of diarrhea 
accompanied b\ mild cramplike pains These aroused no anxieU, and he gained 
se\eral pounds m weight during this time One week before admission he was 
seized with an attack of sesere pains near the umbilicus The following daj 
diarrhea appeared, lasting twentj-four hours \fter this he felt better except 
for mild pains which recurred at inters als On the das prior to admission sesere 
intermittent colicks pains again appeared, ssith nausea and somiting 



Fig 4 — Leioms onia 


The tempenture on admission ssas 100 0 F the pulse rate 68 and the respira- 
tors rate 22 Examination ot the nose and throat resealed no abnormalities The 
lungs ssere clear to percussion and auscultation The heart ssas normal The 
nbclonien ssns considenbls distended, but no tenderness or rigidits ssas noted 
No innsses ssere felt The leukocste count ssas 10 700 per cubic millimeter, with 
bind lornis S per cent pols morphonuclenrs 74 per cent Ismphocstes 16 per cent 
md monocstes 2 per cent Lrmalssis rcsealed no abnormalities Rcentgeno- 
RTnms shossed marked gas distention of the small boss el mainls m the left upper 
quadrant ol tin. abdomen ssith the patient m the erect posture fluid lesels ssere 
priscnt Tin stomach ssas distend-d and contained fluid -k diagnosis ot intes- 
tinal obstruction high m the small boss el ssas made 
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tlie use of spinal anesthesia a left upper rectus incision \\a.s made ^^'hen 
the peritoneal caMti was entered a large amount of serosanguineous fluid was 
encountered and distended loops of small intestine were seen An o\al tumor 
about the size of a golf ball was found attached to the upper portion of tlie ileum 
at the antimesentenc border bi a narrow pedicle The tumor was hemorrhagic 
and somewhat necrotic. It had rotated four times on its pedicle There was an 
acute angulation of the bowel due to the pulling up of the tumor b 3 adherent 
omentum, and tins was the mechanism of the obstruction The tumor was easilj 
remoi ed bi clamping and ligating tlie base of die pedicle, and the serosal surface 
was coiered oier b 3 a Lembert suture. 

The patient made an uneientful recoien and was discharged from the hospital 
on the fourteenth da^ after the operation 

Pathologic Report — Gross Picture The specimen consisted of a pedunculated 
tumor mass 4 b\ 4 cm , attached to the mucosal aspect of the small intestine b 3 ' 
a 2 cm pedicle The mass appeared well encapsulated and was firm On section 
it was hemorrhagic in appearance, and the pedicle contained a small lumen A 
small portion oi the omentum was attached to the tumor The general appearance 
suggested torsion and strangulation 

Histologic Picture The appearance was that of degeneration with hemorrhagic 
infiltration of leiomioma The pedicle consisted of intestinal wall de\oid of mucosa 
There was a lumen m the pedicle, not lined b\ epithelium The diagnosis was 
degenerated leiomioma 

Follow-Up — The patient was last seen three months prior to the time of wnting 
and showed no eiidence of recurrence 

Case S — R N, a 30 3 ear old white woman, was admitted to the hospital on 
Sept 30, 1932, with the complaint of frequent attacks of abdominal pains asso- 
ciated with nausea and lomitmg These attacks had begun six months preiiousb 
and had been infrequent at first but recentb had become a daily occurrence 
Since the onset of this illness she had lost 20 pounds (9 1 Kg ) 

On phisical exammation the patient looked emaciated and chronicall 3 ill The 
temperature was 101.2 F , the pulse rate was 120, and the respiratorv rate was 22 
Examination of the upper respiraton passages, the lungs and the heart repealed 
no abnormalities The abdomen had a peculiar dough\ resistance on palpation 
On deep palpation there was slight tenderness in the right lower quadrant No 
masses could be felt No fluid ware was present Vaginal examination showed 
the uterus to be retrorerted, and the cerrux repealed chronic endocemcitis 
Laboratorr examination rerealed hemoglobin, 73 per cent, leukoc 3 tes, 11,300 
per cubic millimeter, with pobanorphonudears 77 per cent and b’mphoc 3 tes 23 
per cent The urine was normal Roentgenograms of the chest and a flat plate 
of the abdomen rerealed no abnormalities \ series of cholecr stograms showed 
that the gallbladder filled faintlr with d 3 e, probabh owing to adhesions between 
it and the duodenum No stones were present 

On the basis of tfn.se findings it was suspected that chronic peritonitis, possibh 
tuberculous, was present, and explcratoiy operation was adrised 

Laparotomr was performed witli the use of spinal anesthesia A tumor mass 
was found attached to the upper portion of the jejunum about 9 inches (23 cm ) 
irom the fosca of Treitz The omentum was adherent to the tumor The mesen- 
teric hauph nodes were enlarged but the liaer and ether aiscera appeared to be 
tree oi metastasis A. resection ot the imohcd jejunum including about 3 inches 
0 5 cm ) on cither side of the tumor was performed and the continuita oi the 
intestine was restored bi a side to side anastomosis 

The patient made an uncicnttul rccoaen trom the operation and was dis- 
charged on the fiitecnlh postoptratwe daa 
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Patiwlofixc Report 
tion of mnnll intestine 
ni.itch 3 l)\ 2 5 cm 
(nine w.ill, iinoi\ing 
surface 


Gross Picture The specimen consisted of a 10 cm por 
^ 11 nling on its mucosal aspect a solid oval tumor, approxi 
1 C mass was sessile and appeared to have penetrated the 
a small mass of fat which was adherent to its "ierosal 


o oyic ictiiic 3 lie cells consisted essentially of spindle and oval tipes, 

•ininp, in sire and cxhihiting many degrees of polymorphism, hyperchrcmatism, 
plan line ci and atjpical mitosis There was a fine connective tissue stroma uhicli 
ap()carc( to he well lascularired The diagnosis was leiomyosarcoma 

Second Adini'X'non On August 29, 1937, five years after her discharge, the 
patient was readmitted She stated that she had been well until SIX weeks pre 
lions 1 , ulicn attacks of abdominal pain accompanied bv vomiting had returned 
Iltr M tight, which had increased from 101 to 128 pounds (46 to 58 Kg) during 
this time, had fallen to about 113 pounds (51 Kg) during the few weeks just 
past She felt continually nauseated 

Phy sical examination gave essentially negative results except for the abdomen 
On palpation the abdomen was distended and markedly tender Irregular masses 
could be felt in the left lower quadrant A diagnosis of subacute intestinal obstruc 
tion due to a recurrence of the tumor was made After a week of observation 
w itli no amelioration of sy'mptoms a blood transfusion was given The follow ws 
aay' exploratory' operation w'as performed A large, ccnglomerate mass of mtes 
tines W'as found, w’hich was the seat of widespiead sarcomatous involvement 

Intervention was deemed inadvisable 

The patient rallied from the operation, but on the following day the temperature 
became elevated and signs of consolidation appeared at the bases of the hmP* 
The patient died on the third day after the operation 

Case 6 — S R , a 9 year old girl, was adrmtted to the hospital on Aug 
1936, with the complaints of progressive enlargement of the abdomen atu pej^ 
sistent fever The child had been well until the onset of the present illness t^ir^v 
months previously At that time the mother noticed that the abdomen was 
mg progressively larger, although there were no subjective complaints en^ 
before her admission to the hospital there was a sudden increase m t c cn 
ment and the child began to vomit The temperature rose to 101 T ^ 

day the vomiting ceased, but the fever persisted The patient became pa 
lost considerable weight „ ^ 

Physical examination revealed marked pallor, a temperature of 100 
rate of 120 and a respiratory rate of 36 There was no enlargcmen o^ 
ficial lymph nodes There was duiness on percussion at the ases ° ^ 

with some diminution of the breath sounds The heart was norma 
of the abdomen revealed marked distention and unusual porii'^'i ' 

ficial veins A large, irregular mass was palpable in the rig i ^ j ^ ^ 
the abdomen It was firm and could be displaced without '' ' 

was present, with shifting duiness in the flanks Lab^atoO fjjillr'"' 

closed hemoglobin, 70 per cent, erythrocytes, ^ p'^hr 

leukocytes, 14,000 per cubic millimeter, with band forms ^ p 

nuclears 74 per cent, lymphocytes 13 per cent and It''*''''' ^ 

urine was normal except for occasional red and white \ 

grams revealed displacement of the ascending colon anc cc 
abdominal paracentesis was performed, ana i,ouu 
fluid W'as removed 
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On the basis of these findings h nipho'^arconia, Hodgkins disease and malignant 
tumor of the right o\ar\ were considered 

Explorator\ operation was performed wiUi the patient under etlier anesthesia 
When the peritoneal caMU was entered it was necessars to e\acuate about 6 
quarts (5 6 liters) of turbid fluid Se\ eral large turner masses w ere encountered, 
the largest and apparenth pnmart growth arising from tlie ileum Se\eral of 
these masses were amputated The in\ohed loop of bowel was deluered out of 
the w ound and w ailed off w ith packing As the condition of the patient suddenlj 



Fig 6 — Leiom^ osarcoma 


became critical at this point the procedure was terminated with the expectation 
of resuming it later 

About an hour and a half after the operation the patient went into profound 
shock and died in spite of supportiae measures 

Pathologic Report — Gross Picture The specimen consisted oi man\ irregular 
fragments of whitish tissue the largest measuring 8 ba 4 cm 

Histologic Picture The sections exhibited a marked cellular proliferation, 
tile tape of cell being round with a large, piknotic nucleus and scanta, faintlj 
staining catoph'm Mam of the cells were large and exhibited eaidence of rapid 
cell duision Tlie stroma was scanta and in some places edematous The diag- 
nosis was laniphosarcoma 
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Fig 7 — Lymphosarcoma 

c -3 + pains in the right lower quadrant, radiating upward toward d" '■ 

jastrium and also felt in the back and in the right shoulder She vo-iu'o' ( '’ 

during this time 

^^amination revealed the patient to be acutely iH The fen, 
was yye F and the puke rate 84 The heart and lungs were no-rrd J 
abdomen showed considerable distention, and there was ngiditv r/ F • j-" , 
muscles, especially on the right side There w'cre tenderness m ^ 

rebound tenderness, both more marked on the right side Duir ® ^ ^ 
was not obliterated Vaginal examination gave negative rtut' F 
examination there were recurrent exacerbations of the severe pvi" 
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iiio\cincnts of clistciuiccl loops of bowel The leukocyte count was 9,400 per cubic 
millinictcr, with the following differential count band forms, 12 per cent, pch 
morpliomickais, 66 per cent, lvmphoc 3 des, 18 per cent, and monocytes, 4 per cent 
The urine was normal 

The sMiiptoms described b\ the patient, together w'lth the physical finding' 
and the negatue roentgen reports on the large bowel suggested the diagnosis ot 
an ohstnictnc lesion of the small bowel, wnth an acute episode, possiblj perfora 

tion, superimposed , 

With the use of spinal anesthesia a right midrectus incision was made W en 
the peritoneal caeits was entered 2 liters of turbid fluid was encounterej wine 
contained some baiium Particles of barium were also found covering t e in e> 
tines A tumor mass inaohing the jejunum w'as found wath a 
its center Numcicus glands w'cre found in the mesentery, ut tie 
viscera weie not imolved A wide resection of pWed 

continuity was restored by a side to side anastomosis A cigare 

The^paUent made an unerentful recorery from the operation and ivas do 
charged from the hospital on the fourteenth day after ope , j portion 

Pathologic Rci> 0 !t -Gross Picture The ^pproMniatel' die 

of small intestine, measuring 14 by 9 cm It wms op 
center of the bow'cl was an ulcerated mass necrotic and litniur 

edges were raised, nodular and thickened le ulncli evtended tlirous!’ 

ihagic and exhibited near the center a 3 mm j,,rd indurated 

all the coats to the serosa The w'all w'as marke > 'titrated and edciintoii 
the region of the ulcer The merlymg change Seural nnnnU 

The remaindei of the intestine showed no gross P^tho! « & 

lymph nodes were found close to the mesenteric atta of w 

Histologic Picture The general -.croscop.c P-Jure , 

mural infiltration suggested anaplastic carcin „itL 

growth was probably one of the rare primary tumors 
The diagnosis was anaplastic carcinoma .prurrence of simptoms it po- 

Follozv-Up—ln this case the patient shows n 


r of bentgn and nnikn.-’’ 

The types, clinical aspects and tieatinen ^ep„rtc 

tnmors of the small intestine aie discusse j, 

Dr Joseph Felsen, Director of Labo^oues i"'l 

pital, permitted the use of the photographs, 
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PARTIAL AGENESIS OF THE CORPUS CALLOSUM 

DIAGNOSIS B\ VENTRICbLOGRAPHIC E\ \MIN \TION 

ALONZO B CASS, MD 

AND 

DAVID L REEVES, MD 

LOS \NGELES 

Although Reil ' described the first case of agenesis of the corjAis 
callosum as earl} as 1812 the apparent rant} of the condition is 
indicated b} the fact that Baker and Gra\es,- revieuing the literature 
in 1933, dlSco^eled onh 81 reported cases to which the\ added 1 ot 
their own Of the 82 cases, onh 2 were reported in the United States 
Archainbault " in 1911 described a case of complete agenesis In the 
case reported b\ Bakei and Gra\es the agenesis was partial 

Until the introduction of a entnculograph\ m 1918 and enceph- 
alograph} in 1919'’ bv Band} there was no method of diagnosing 
the condition during life and for this reason agenesis of the corpus 
callosum was imariabl} discoiered une-Npectedly at autops} 

Apparentl} Guttmann ® made the first encephalographic stud} ot this 
condition in 1929 His description of the encephalographic picture was 
tipicall} that ot agenesis of the corpus callosum, but the characteristic 
changes m the encephalogram were not recognized and the diagnosis 
was not made during the life of the patient The anomah was dis- 
co\ercd accidentalh at postmortem examination 

The first published report ot the diagnosis of agenesis of the corpus 
callosum b\ encephalographic methods was made b} DaMdoff and 

From the Children’s Hospital 

1 Reil T Mangel dcs mittlcrcn und frcien TheiL des Balkens in Alenschen- 
gdiirn Arch f d Pin =101 11 341 1S12 

2 Baker R and Graaes G Partial Agenesis of the Corpus Callosum 
^rch \curol S. Ps\chiat 29 1054 (Ma\) 19i3 

3 \rchainbault LaSalle A Contribution to the Anatomi and Pathologr ol 
Vgencsia of the Corpus Callosum Albaiw M Ann 32 513, 1911 

4 Dandi ME \ entriculograph\ \nn Surg 68 5 191S 

s Daiidi W E Rocntgenographa ot the Cram Alter the Injection ot Air 
in tin Spinal Canal Ann Surg 70 397 1919 

6 Guttmann L Uebcr eincn Tail \on Entwicklungsstoiaing des GrosS- und 
Kkinhirns mit Balkenniangel Psichiat neurol W chu'chr 31 453 1029 
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D)ke* in a papei lead before the American Association of Neuro- 
])atho!o?isls Dec 28,1933 Hyndman and Penfield * reported 2 cases 
at the sixtieth annual meeting of the American Nemological Association, 
m June 1934, and added 3 more in an article published June 1937 
Intel estmgly, m each of these reports the clinical diagnosis in the 
fiist cases was cyst of the septum pellucidum The first patient of Dike 
and D.ividofT " w'as a white girl aged 6 years An encephalogram taken 
Dec 11, 1930 w^as t}pical of agenesis of the corpus callosum, but the 
diagnosis w'as not made until autopsy, death having followed a sma 
osteoplastic craniotomy on the right side, performed on Oct 2 , >> 

foi a supposed C 3 St of the cavum of the septum pellucidum ' 
time the encephalogiam was taken, the large collection o air se 
between the lateral ventricles, which included the space 
occupied by the thud ventricle, was interpreted as 
the septum pellucidum and the cavum Vergae, the wa s o 
ruptured during the procedure, allowing the ° 

mittmg filling with air Moreover, the diminution o P 
during the subsequent two years seemed to verify 
the cyst had ruptured during the insufflation with air 

An encephalogram was taken of their thir undertaken 

tion of the lesion of the first patient, and again ope 
on the basis of a mistaken roentgen diagnosis o ) 
sept, pellucd. After the postmorten. examma . 
of course the diagnosis of agenesis of the corpu 
of the third patient became evident Hindman and 

Similarly, the picture in the first case repor^ 

Penfield® “indicated an abnormal condition ^ortln^ 

at first to suspect a cyst of the cavum septi m 

reason that the patient, a child, was ope ^.Q^sidered 
partial agenesis of the corpus pty m their second c 

Because of a similar ventricular abnor fissure 

small osteoplastic flap was turned ormr uncNpccfc' c 

the right hemisphere was retracted rom ,, onlv n 
*t.cn was revealed Instead of the calho""; 

membrane bridged the bottom of the , absent, b"‘ 

the septum pellucdum seemed t» ^e complcO the ta-' 
gross abnormality, except lateral p ^entncidn^' 

of each side and obvious enlargemen 

observed - „ i 

— _ AfrencsiB of dw 

7 Davidoff, L M and Dyke. C G s j 

Diagnosis by Encephalograpln . Report of i 

1934 . „ P..field M ci 37 t 


ist 

1\ Ilf !> 
d O' ‘ 
'111 


j: 


Its 

1937 


4 r- ij W \£rcncs!‘' el 

8 Hyndman, O R , and Pen e >;curol P’ 

Recognition by Ventriculographj, 
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As a result ot these findings and m new of the characteristic 
encephalographic picture, the condition in their 3 subsequent cases was 
immediatel} recognized 

Pnor to this time, attention had been called to congenital cerebral 
C)'sts of the carum septi pellucidi and the ca\um Vergae in Dandj’s 
interesting paper,® but the differences m the pneumographic features of 
these cists and agenesis of the corpus callosum had not jet been 
appreciated 

Since the collection of 82 cases bj Baker and Graies,® 17 additional 
cases haie been reported These include the 3 cases of Davidoff and 
Djke and the 5 of Hjndman and Penfield In 1 other, mentioned bj' 
Hj ndman and Penfield ® and included bj Dandj"^ in Dean Lew is’ 
“Practice of Surgerj,” the i entriculogram showed a congenital deformity 
of tlie brain which was witliout doubt agenesis of the corpus callosum 
The other cases are those reported bj" de Alorsier and Mozer,^^ and the 
6 reported bj Juba,^® Regirer and Segal (2 bj each author) 

To these we add our present case, which brings the total of those 
reported to 100 Ours is the ninth instance of this anomalj' m w'hich the 
condition was diagnosed during the patient’s life b^ cerebral pneumo- 
graphic examination and the diagnosis was made at the earliest age on 
record 

EMBRVOLOG\ 

Retzius has demonstrated the corpus callosum as an outgrowth of 
the lamina termmahs Its formation occurs during the third and fourth 
months of fetal life, progresses concomitantlj' with the development 
of the hippocampal commissure and the septum pellucidum and becomes 
complete bj the fifth month 

9 Dandj, W E Congenital Cerebral C^sts of the Canim Septi Pellucidi 
(Fifth Ventricle) and CaTOin Vergae (Sixth Ventricle), Arch Neurol S. Ps^chlat 
25 44 (Jan ) 1931 

10 D^nd^ JV E, m Lewis, D Practice of Surgen , Hagerstown, Jfd , AV F 
Prior Compan-i , Inc , 1930 ^ ol 12, p 331 

11 de Morsier, G , and Mozer, J T Agenesie complete de la commissure 
calleiise et troubles du de^ eloppcment de I’hemisphere gauche a\ec hemiparesie 
droite et integrite mentale (Le s>ndrome embnonnaire precoce de lartere cerebrale 
antericure), Schweiz ^rch f Neurol u Ps\chiat 3 5 64 and 317, 1935 

12 Juba, A Ueber einen mit Ca stenbildung des Gehirns, Heterotopie der 
Plexus Choriodci und Mikrogirie aerbundenen Fall aon a ollstandigem Balken- 
nnngel \rch f Psachiat 102 731, 1934, Ijeber aollstandigen Balkenmangel bei 
eincm 39 jahngcn geistig normalen Vlenschen, Ztschr f d ges Neurol u Psachiat. 
15G 45 1936 

13 Regirer •A Ueber zwei Falle ion Balkenlosigkeit am menschhchen 
Gehirn Schweiz A.rcli f Neurol u Psachiat 36 306, 1935, 37 99, 1936 

14 Segal M Agenesis of the Corpus Callosum in Man, South African J M 
Sc 1 65 1035 

15 Kcibcl r , and Mall F Manual of Human Embnologa Philadelphia, 
1 B Lippincott Compam 1912, \ol 2, pp 91 95 
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\s IS .shown so well by the diagiams of Hyndman and Penfield,' the 
anhige of tlic coipus callosum becomes visible during the third month ot 
mliauteimc hfc as a cephalic piojection from the lamina ternimahs '^s 
this aiUciioi aspect of the corpus callosum develops, it progresses 
jiosteiioih o\ci the fimbiia and the thalamus In its posterior progress 
It can ICS the septum pellucidum beneath it This triangular structure 
subsccjuently becomes bounded b}’' the corpus callosum anterior!) and 
supei 101 1) , the hippocampal commissure of the crura of the form\ 

posteiioih and the lamina rostralis inferiorl} 

Fiom such embr 3 ’’onic development, it is obvious that associac 
sti uctures may w^ell be affected by agenesis of the corpus callosum 
The de\ elopment of the corpus callosum in higher mammals las 
to a zoologic division of this highest class of vertebrates into 
classes, the callosal and the acallosal mammals 
Its highest degree of development in the primates an nnmtuah 

than a merabianous structuie in the lowest gioup o 
As has been pointed out by Cameron,^ the formation , 
the brain inci eases its total ^olume three times, and the size 
callosum is ahvays proportional to this volume 

As might have been expected, absence of^_ ^1 agenesis of 
animals has been leported King and Keeler 
the coipus callosum m a stiain of house found Hw' 

abnoimal absence of the rods in the retina ^ 

the agenesis w'as familial and was piobably m 
In the animals studied by them the coipus callosum ^ 
or entirely absent A supei ficial examma ion 
mice with and those without a corpus callosu 
tmguishing Tumbelaka - has described total agen 

callosum in a cebtis monkey 

age incipence .^closed at autop ^ 

In the majoiity of cases this coi^ition has een^ , u 

m persons less than 10 yeais old Hayek P , 

^ « A Alorphologicil 

16 Cameron, J L The Corpus Callosum , 

Study, Canad M A J 7 609, 1917 . .... OH 


flic 

17 King, L S , and Keeler, C E A sence _ — 


Absence o l'r“ 

Hereditarj^ IBram Anomaly nefoT the Corpus 

Acad Sc 18 525,1932 Kmg, L S Absc ^f„.culns, J 

Defects of the Corpus ailosum m the Mouse, 

64 337, 1936 ,\ffcn vonn 

18 Tumbelaka, R Das Gehi ^ ^ 

Balkenverbmdung fehlte. Folia neuro J ’ piasie dc, 

19 Hayek, H Ueber emen Fall , p.u 

geharteten Gehirn ernes A eugeborenen, 

]929 
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a newborn intant, de Qinis-" complete agenesis m an mtant 2 w'eeks 
old and de Lange complete agenesis in a bab\ aged 5 months w ho 
had died ot pneumonia The anomal} has been found at almost all ages 
the upper limit hemg lepresented b\ 2 patients who died respective!}, 
at the ages ot 72 and 73 } ears 

c-rrsES OF agenesis of the corpus cvleosum 

The causes suggested tor de\ elopmental peculiarities in general have 
been adrocated m cases of this anomah In Banchi’s case absence 
ot the corpus callosum was unassociated with other important anomalies 
For this reason he claimed that the condition was the result of a circum- 
script pathologic process in the mesial side of the embryonic lamina 
terminahs Such a simple explanation is, of course untenable m other 
cases, for so mam, anomalies are present that the entire brain must be 
considered pathologic 

Stoecker s patient-^ died of jurenile dementia parahtica (srphihs 
was probabl} the cause) and Landsbergen expressed the belief that 
the presence of hereditar} srphihs was probable in bis case 

Sereral authors ha\e explained the origin on the basis of the rather 
constantly present hr drocephalus which enlarges the distance between 
the hemispheres and prerents the crossing The} hare interpreted the 
hr drocephalus on the basis of epend}mitis and rrhen this condition 
could not be found the} assumed that it had been present former!} 

De Lange pointed out that if In drocephalus is not alread} present 
during the thud month of fetal life it cannot account for me absence 
of the corpus callosum and she proposed a lesion of the germ as 
the cause 

Because the corpus callosum normallr forms tlie roof of the lateral 
rentncles, Cameron'^ stated that the hr drocephalus is more apparent 
than real 

•kt all er ents it seems hardlr possible that hr drocephalus can precede 
the formation ot the corpus callosum 

20 de Cnnis M Leber einen Fall \ on Balkenmai gel T f Psrchol u Keurol 
37 -143, 1928 

21 de Lange, C On Brains rrith Total and Partial Lack of the Corpus 
Callosum and on the Nature of the Longitudinal Callo'al Bundle, J Ken &. Ment 
Dis 62 449 1925 

22 Potcnn Duniontel Lb'ence congenitale du corps ca'leux sans troubles 
fonetiomicls durant la rie Compt rend Soc de biol 4 94, 1863 Gaz d hop 36 
47 lSo3 

23 Banchi \ Studio anatomico di un cerrello senza corpo callo'io. Arch 
ital di anat e di embriol 3 658 1904 

24 Stoecker W L eber Ealkenmangel im men'clilichen Gchim Arch f 
Pwchiat 50 543 1912 

25 Landiberpen F Leber Balkenmangel Zt'chr f d gc-- Neurol u Psrchiat 
11 51S 1012 
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Chemical toxins have been proposed as an etiologic factor, but there 
IS no substantial evidence of then influence 

Whatcvei tlie cause in any paiticular case may be, it seems obnous 
that this anomaly is due to arrest of the normal development of the 
c.illosal bod}'', which of course may occui at any stage 


anomalies associated with agenesis of the 

CORPUS CALLOSUM 

Ceitam anomalies of the brain are almost constantly associated with 
absence of the corpus callosum Dilatation of the posterior ° 
the lateial ventiicles is most frequently encountered 
tion occurs a thinning of the walls of the posterior horns e “ ‘ 
and parieto-occipital sulci are prevented from joining y e i 
tion of a supeificial gyrus 

On the mesial aspect of the cerebral hemisphere the s 
a radiating arrangement Prior to the formation o t ^ tl,e 

similar shallow sulci, radially arranged, are ^ ace felt 

mesial aspects of the embiyonic cerebral hemmp eres .pason it would 
to be natural, though transitory, structuies of the 

seem that the ladial airangement of the con callosum 

mesial aspect of the brain in cases of agenesis arrange- 

represents a similai preservation of before the forma* 

ment occurring prior to the thud month o e ’ not on!) hj 
tion of the corpus callosum This and suic. >5 

the fact that the radial arrangement of the but bv 

preserved in cases of complete agenesis of t I nrraiigcmeat 
the observation that when partial agenesis ex „|josum and is agm”’ 
IS absent dorsal to the partially formed corp 
preserved where the latter structure has faiie 

In most cases the cc„cl.t.on .s assoaated ^„ ,„n 

such as microcephaly, jobes, hydrocepli*'''"’ 

nerves, incomplete separation of the fi ^ ^ 

an enlarged anterior commissure . inhibition m dcrelop^ 

In the study of her case, Lange . ^^anular area thr^ 

the cortex revealed by the presence of .n ' 

out m the brain Moreover, the gra \coi 

calcarine fissure was not divided ^ ^ 7 monlli an'- , 

Brodmann,- this separation occurs norma ) callouini ' « 

Lipoma associated with 

.eported on numerous occasions Huebsclim „ 

V.r..e,che„dehoU.ua..o.d*c 

j A Barth, 1909 H.rntumoren ,,,,, 

27 Htiebschmann Ztschr f " 

bei partiellem BalkenmangeJ. Deutsche A 
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of partial absence in \\hich a lipoma i%as situated on the genu of the 
corpus callosum, and Huddleson,-® a case in lAhich a lipoma was situated 
beti\een the frontal lobes 

Bodil} defects accompan 3 ’ing agenesis of the corpus callosum have 
onl} occasional!} been reported These have included cleft palate and 
harelip, heteropia of the hrain substance, cr}"ptorcliidism and malposition 
of the stomach high in the thorax Ph} sical development is often above 
the average in patients vith absence of the corpus callosum 

Complete agenesis of the corpus callosum has been obsen^ed in more 
tlian half the cases The analysis of Mmgazzim revealed that of 
71 cases complete agenesis vas present in 43 and partial agenesis in 28 
Forms of partial agenesis of the corpus callosum ma} vary from 
one in which the structure is complete except for a defecfave splenium 
to one in whiclr there is onl} a rudimentar}’^ bundle of fibers in the 
region of the genu, with consequent absence of the septum pellucidum 
On the basis of the embr}'onic period m which arrest occurs, Bruce 
divided defects of the corpus callosum into four mam types When 
the derelopment continues until the end of the fourth month the genu 
and the posterior extension of the corpus callosum will be present If 
de^elopment ends at the fourth month the anterior commissure wull be 
formed by union of tlie laminas of the septum pellucidum at their 
anterior inferior angles When arrest occurs prior to the fourth month 
the corpus callosum, septum pellucidum, lyra of the fornix and antenor 
commissure wnll be absent, but the hemispheres wnll be divided If 
arrest begins during the first three weeks of embr}onic life not only 
w ill the corpus callosum, septum pellucidum, fornix, velum interpositum 
and anterior commissure be absent, but the cerebrum will consist of a 
single ^eslcle and the ventricle of a single canty 

ruxcTiox or the corpus callosum 

As a result of tlieir experimental work on monke}s, Lafora and 
Prados found that depending on whether the location is anterior or 
posterior, section of the corpus callosum was followed by paralysis of 
the upper or of the lower extremities Moreoier, the} dlsco^ered that 
section on either the right or the left side was followed b} a series 
of phenomena identical with those of crossed hemiplegia 

28 Huddlcson T H Ein Fall \on Balkenmangel mit LipomenhMcklun'^ im 
Dcfckt Zt'clir f d ges Neurol u P«^cluat 113 177 1928 

2d klingazzini G Der Balken Fine anatomische ph\ sio-pathologische und 
klini'chc Studic, Berlin Tulius Springer, 1922 

oO Baice \ On the Absence of the Corpui; Callosum in the Human Brain 
"ith the Description of a New Case Brain 12 171 1889 

31 Laiora G R and Prados a Such M Inr e'tigaciones experimcntalcs 
'obre la function del cuerpo calloco Siglo mod 69 169, 1922 
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Latci ^^oIk by Sclet/ky and Giluh^^ on dogs and rabbits reieatal 
< SL'c jon of the Inndpait of the corpus callosum caused little dh- 
Mtice, except slight ataxia of the extremities Section of the anterior 
oi t le middle pait of the coipus callosum resulted in a disturbance of 
sensi ji ity, sometimes m all the extiemities, sometimes in only some 
and sometimes m the body oi tiunk The gait became ataxic Dis 
turbance of the sense oigans on the side of the section occurred, resulting 
in loss of hcanng, sight oi the sense of smell Occasionally the animals 
tended to move m circles Jnteiestingly, all of the symptoms previoush 
dcscnbccl disappeared after a vaiiable interval, and no further abnormal' 
ilics wci e obsei ved This important fact has been overlooked b}' main 
authois 

According to Mingazzini,-’* one differentiates internal, mesial and 
inferior fibers in the coipus callosum The internal fibers come from 
the gyrus foi meatus, the mteinal superior surface of the gyrus frontalis, 
the upper third of the lolandic convolution and the paracentral and 
superior parietal gyn The mesial fibers arise from the external superior 
surface of the cerebral hemisphere, chiefly from the lower portions of 
the fiontal lobes and paitly from the middle third of the rolandic con 
volution and inferior parietal lobule For this reason he suggested that 
a section through the internal and mesial layers might produce a dis 
turbance m gait (interruption of the fibers from the frontal andpaneta 
convolutions) togethei with psychic alterations, such as apatli) am 

diminished motility H 

The fibers of the lower layei come from the gyms opercin, as 
as from the posteiior portions of the first and second tempora j 

tions and from the island of Red On this basis Mmgaz/mi c\p< 
the disturbance in taste a^d hearing 

As early as 1885, Hamilton demonstrated that ^ 
the corpus callosum some of the fibers end in identical ant < >Sj 
of the coitex while others aie lost m the thalamus anc m 


and external capsules n"inatt im” 

Mingazzini showed that some of the callosal eis o t, 

the pyramidal cells in the cortex rfseiicc oi 

Mott and Schaefer were able to demonstrate 
projection pathways in the corpus callosum b} pit 1< 

Stimulation of the genu apparently provoked motor rt-j'"’ 

and neck, and as stimuli approached the spleninn 
progressed caudad The splenuim seemed to 
components r r " ’ 

32 Seletzky, W , and Giiuia, J Zur Frage dcr Fti 

Tieren, Arch f Psychiat 86 57, 1928 ' 

33 Hamilton, D On the Corpus Callosum m 

& physiol 19 385, 1885 Rcaultmg i'" ” ^ 

34 Mott, F, and Schaefer. E On Ifmc ^ 5 ,, 

„„„ of the Corpns Callo,™ m MonWeer, Bra,n 13 
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Stud} ot a senes of 5 cases ot tumor ot the coipus ca'losum In 
Alpers and Grant indicated that the outstanding sr mptoms n ere 
inabiht} to concentrate and maintain attention , motoi signs, such as 
heniiparesis oi n eakness of all extremities and apraxia It is important 
to obser\e ho\\e^er that the same s\ mptoms are not present in cases 
of agenesis 

In this regard, as n as emphasized b\ A.rmitage and Meagher 
positne deductions from the study of patients presenting gross lesions 
of the corpus callosum may be easil} misleading because of the mer itable 
mrohement of neighboring structures This i\as particularh true in 
cases of tumor of the brain After an extensile studi ot cases m 
Cushing’s clinic, the} could assign no tunction to the coipus callosum 
Aloreoier, the} i\ere unable to detect an} apraxia m patients atter partial 
section of the corpus callosum m the midline and found no evidence 
of disturbance in motor or mental reactions m Macacus rhesus monke>s 
after complete transection of the commissure 

In 1921, Cameron and Nicholls came to the following conclusion 
concerning the mental status ot patients with agenesis of the corpus 
callosum 

Such meagre cMdence as we possess seeni» to indicate that the callosal fibers 
are of more importance in maintaining ard gorerning the finer co-ordinations of 
muscular morement in the limbs oi the opposite sides than in regulating the higher 
functions of mentalitj 

■\s a result of their work, Kennard and \Vatts concluded that sec- 
tion of the corpus callosum m monke}s produced no motor weakness and 
did not cause forced grasping but did gne rise to a definite s}ndrome 
characterized b} inertia and slow ness m initiating purposeful mot ements 
^loreot er section of the corpus callosum subsequent to unilateral lesions 
ot the motor areas produced no additional motor deficit m the contra- 
lateral extremities 

These authors tound further that a unilateral lesion ot the motor or 
premotor areas subsequent to section of the corpus callosum w as follow ed 
hr no greater deficit than that seen w ith the same lesion w hen the corpus 
callosum was intact Ipsilateral moaement from stimulation of area 6 
was not abolished ba section of the corpus callosum 

3s •Mper':, B J and Grant T C The Clinical Sandrome ot the Corpus 
Callosum, Arch \eurol &. Psacliiat 25 07 (Tan) 1931 

3o Arnntagc G and Meagher R Gliomas of the Corpus Callosum, Ztschr 
f d ges R enrol u Psacliiat 146 454 1933 

37 Cameron J L and Nicholls, A Taao Rare Abnormalities Occurring in 
the Same Subject Partial Absence ot the Corpus Callo-um the Stomach Situated 
Entirda M itliin the Thorax, Caiiad MATH 448 1921 

38 Kennard M A and \\ att-. T M Effect of Section oi the Corpus 
Callosum on the ATotor Penormance of Monkcas T Nera S. Afent Dis 79 150 

1034 
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1101 to the introduction of encephalographic diagnosis it was neces 
•^aiN, of course, foi tiic ph}siciaii to study the patient’s mental activity 
and l)ciia\ioi in rcliospcct after the postmortem examination had revealed 
the diagnosis In this v\ay, in a number of cases, notably those collected 
1)\ Bi ucc,’’” a noi mal condition was reported From a study of 15 cases 
icpoitcd in the litciatuie and 1 of his own, Bruce concluded that if 
the hi am is otherwise well developed, absence of the corpus callosum 
does not nccessaiily produce any disturbance of motility, coordination, 
gcneial or specific sensibility, reflexes, speech or intelligence 

Cameron stated the opinion that total absence of the corpus cal- 
losum is possible without any pathognomonic alteration in the subject’s 
mental or plij'sical capacity 

Dandy dn ided the corpus callosum in its entire anteroposterior 
extent and noted no unusual results 

Hartman and Trendelenburg taught both rhesus and Javanese 
monkey's to perform a complicated series of bimanual movements neces 
sitatmg the simultaneous use of the two hands in obtaining food A ter 
total section of the coipus callosum these animals showed no evidence 
of apraxia 

The experiments of Pavlov disclosed that when a reflev, 
the tactile salivary reflex, is conditioned on one side of the body^ stimu 
applied to corresponding locations on the opposite side of tie 
produce the same reflex Division of the corpus callosum by open 
abolished the phenomenon entirely , in other words, it is necessa 
condition the reflex on the two sides of the body indepen ent y 

CLINICAL MANIFESTATIONS 

Impaired mentality and epilepsy are the most jjje mtcl* 

festations associated with agenesis of the corpus ca Patients 

lectual status of the patients vanes from idiocy to me plie 

living to an advanced age are, as a rule, of mediocre m 
epileptic seizures may be of the petit mal or of t le gran P,[ictio!i 

The history of a patient with agenesis seldom 
of the corpus callosum, for other anomalies o ^ preseno- 

the picture that little remains which might be exp a 

, Timior ” 


r- Cases of Pineal 

39 Dandy, W E Operative Experience m cas 

mrg 33 19 Quly) 1936 jer Bc'J 

40 Hartman, F, Jr, and Trendelenburg, 7 , dr 

torungen nach Balkendurchtrennung an der Nai 

es exper Med Si 578, 1927 estig-ifion oi the 

41 Pavlov, I Conditioned Reflexes An • 

activity of the Cerebral Cortex, translated and edited bj o 

Jniversity Press, 1926 
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In addition to epilepsi and feeblemindedness, spastic paraplegia, 
n)stagmoid movements of the ejes and continued mo\ement of the 
hands liaie been reported As Cameron and others have emphasized, 
hoi\ e^ er, defects other than those of the corpus callosum account for the 
epilepsy and spastic paraplegia in such cases 

All the 3 patients m the cases reported by Davidoff and D) ke ’ 
suffered from epileptic seizures, and the third patient, a child aged 3 
^ears, was also retarded in mental and ph3'sical de\elopment Until 
she was 19 months old she \\ as unable to walk, and at the age of 3 j ears 
she \\as able to speak onl} a few \\ords Their first patient, a child 
aged 6 j'ears, show ed a high average intelligence quotient on the Merrill- 
Palmer scale 

Of the 5 patients whose cases ^^ere reported bj Hyndman and Pen- 
field,® 4 ■\\ere epileptic The patient -uithout epileptic seizures, a bo) 
aged 2 years, was retarded Not onlj was he unable to sit up, but he 
took little or no interest m his surroundings 

In spite of tlie infrequenc)”^ of agenesis of the corpus callosum as 
recorded in the literature, the anomaty probably occurs more often than 
IS thus suggested This is corroborated bj the fact that 3 cases •\\ere 
dlsco^ered by Davidoff and Dyke" from the 1,100 encephalograms 
taken during a three year penod at the Neurological Institute of 
New York " 

As the use of encephalographic procedures in the study of epileptic 
and mentally defective persons becomes more frequent, manj more cases 
will be recognized 

REPORT OF A CASE 

M F , a boi aged 9 months, was admitted to the Children’s Hospital on Jan 25, 
1938, because of retarded deielopment Dehier\ had occurred normallj at full 
term After birth there was no difficult} with the feedings, but later the child 
did not seem to progress normall} His parents obsened that he was 6 months 
old before he could hold up his head and about 8 months old before he began to 
pla^ with to}s or made an\ effort to grab at objects Recenth, although the 
bab} had eaten well, he had failed to gain in weight At the time of examination, 
at 9 months, he made no attempt to sit up and was unable to roll o\er b} himself 

Exaimitatioii — The child’s head was not noticeabl} high and broad from side 
to side, the occiput was flat and the frontal bosses prominent (fig 1 A) The 
anterior fontanel was patent, admitting about one finger tip, but did not indicate 
increased pressure The superficial \eins oaer the scalp were somewhat dilated 
Examination otherwise disclosed nothing notewortha except oscillating mstagmus 
on lateral and upward gaze and the fact that the baba could not sit up and took 
little interest in his surroundings 

Urinalasis gaae normal results The hemoglobin content of tlie blood aaas 
75 per cent There aaere 4,390,000 erathrocates and 8,350 leukocaTes per cubic 
millimeter The 33 assennann reaction of the blood was negatiae Roentgenograms 
of the long bones taken dunng the last three months as reported ba Dr Rolla G 
Karshner shoaaed os>;eous deaelopment tapical of that oi a child aged 4 a ears 




Fig 1 Photographs of F at the age of 1 year, taken three months after 
\cntncuIographic examination /i, lateral view, showing the flatness of the occiput 
and prominence of the frontal bosses B, anterior view 



Fig 2 — A, anteroposterior ventriculogram (brow up) nornah' 

of the corpus callosum The hydrocephalus is \cntri<!' 

but widely separated lateral ventricles are shown « ^ vtntriculo' 
clearly seen, but its vertical extent is increased . a 
the occiput up The dilatation of the posterior horns 
demonstrated C lateral ventriculogram (right , 

appears to extend abnormally high and has ^steroan'co-)' ‘ 
dilatation of the posterior horns is again evident 
up) The wide separation of the posterior horn 
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